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(54) OPTICAL DISK UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent deterioration of the tracking property of 
tracking servo due to offset occurring in a tracking error signal as the result of an 
amplitude difference between a main push-pull signal (MPP) and a sub push-pull 
signal (SPP) in a recording operation in a recordable optical disk unit which 
performs tracking control by a differential push-pull method. 
SOLUTION: The level difference between an MPP signal and an SPP signal 
occurring by the variation of the reflected light quantity from a disk is measured 
by using a reflected light measuring means 6, and a proper SPP gain value 



obtained by an SPP gain value arithmetic means 7 is set to an SPP gain varying 
means 5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Outgoing radiation of the laser is carried out to an optical disk. As the 
reflected light from an optical disk The 1st light sensing portion which receives 
the main beam which is the reflected light from the purpose truck, The 2nd light 
sensing portion which receives the subbeam which is the reflected light from the 



location [ truck / above-mentioned / purpose ] shifted in the direction of a truck of 
the above-mentioned optical disk, A reflected light measurement means to 
measure the reflected light from the above-mentioned optical disk which received 
light by the 1st or 2nd light sensing portion of the above, A Maine servo error 
signal generation means to generate a servo error signal from the above- 
mentioned main beam, A subservo error signal generation means to generate a 
servo error signal from the above-mentioned subbeam, A subservo error gain 
value operation means to calculate the gain value of the above-mentioned 
subservo error signal according to the measurement result of the above- 
mentioned reflected light measurement means, A subservo error gain value 
adjustable means to change the above-mentioned subservo error gain value, A 
servo error signal generation means to generate a servo error signal from the 
above-mentioned Maine servo error signal and the subservo error signal after 
passing a subservo error gain value adjustable means, The optical disk unit 
characterized by what the above-mentioned subservo gain is changed for 
according to change of the reflected light from a preparation and the above- 
mentioned optical disk. 

[Claim 2] It is the optical disk unit characterized by the above-mentioned servo 
error signal being a focal error signal in an optical disk unit according to claim 1. 
[Claim 3] It is the optical disk unit characterized by the above-mentioned servo 
error signal being a tracking error signal in an optical disk unit according to claim 
1. 

[Claim 4] It is the optical disk unit characterized by the above-mentioned servo 
error signal being a lens position error signal in an optical disk unit according to 
claim 1 . 

[Claim 5] The optical disk unit of the publication characterized by being set as the 
value to which the amplitude of the Maine servo error signal and the amplitude of 
a subservo error signal become equal in an optical disk unit according to claim 1 
as initial value of the above-mentioned subservo error gain value before the 
measurement result by the above-mentioned reflected light measurement means 



is obtained. 

[Claim 6] The optical disk unit characterized by having a means to measure the 
total signal of the above-mentioned main beam, as the above-mentioned 
reflected light measurement means in the optical disk unit of the claim 1 above- 
mentioned publication. 

[Claim 7] In an optical disk unit according to claim 6, the subservo error gain 
value set up at the time of the disk reflected light change under playback of the 
optical disk of the above-mentioned optical disk unit The ratio of the main beam 
total signal after change of the disk reflected light to the main beam total signal 
before change of the disk reflected light is measured with a means to measure 
the total signal of the above-mentioned main beam was measured, The optical 
disk unit characterized by being the above-mentioned subservo error gain value 
before change of the above-mentioned disk reflected light is measured, and the 
addition value of **. 

[Claim 8] The subservo error gain value which sets up at the time of disk 
reflected light change of a recording start in an optical disk unit according to 
claim 6 is the optical disk unit carry out that they are the value which did the 
division of the ratio of the laser outgoing-radiation power before record actuation 
initiation, and the laser outgoing-radiation power after record actuation initiation 
by the ratio of the total signal level of the main beam before record actuation 
initiation, and the total signal level of the main beam after record actuation 
initiation, a subservo error gain value before change, and the addition value of ** 
as the description. 

[Claim 9] The optical disk unit characterized by having a means to measure the 
total signal of the above-mentioned main beam, and a means to measure the 
total signal of the above-mentioned subbeam, as the above-mentioned reflected 
light measurement means in an optical disk unit according to claim 1. 
[Claim 10] In an optical disk unit according to claim 9, the subservo error gain 
value set up at the time of the disk reflected light change under playback of the 
optical disk of the above-mentioned optical disk unit The value which did the 



division of the ratio of the subbeam total signal disk reflected light change before 
and after change measured with a means to measure the above-mentioned 
subbeam total signal by the ratio of the main beam total signal above-mentioned 
disk reflected light change before and after change, The optical disk unit 
characterized by being a subservo error gain value before the above-mentioned 
disk reflected light change, and the addition value of **. 
[Claim 1 1] The optical disk unit characterized by having a servo error gain 
adjustable means to undergo the output of the above-mentioned servo error 
signal generation means, and to change the gain of a servo error signal in an 
optical disk unit according to claim 1 . 

[Claim 12] The servo error gain value set as the above-mentioned servo error 
gain adjustable means in an optical disk unit according to claim 11 is an optical 
disk unit characterized by being a ratio with the time of playback actuation of 
equipment of the above-mentioned main beam total signal, and record actuation, 
a servo error gain value before change, and the addition value of **. 
[Claim 1 3] A servo error offset measurement means to measure offset of the 
servo error signal outputted from the above-mentioned servo error gain 
adjustable means in an optical disk unit according to claim 1 1, It has a servo 
error offset amendment means to amend offset of a servo error signal based on 
the measurement result of the above-mentioned servo error offset measurement 
means. The optical disk unit characterized by setting the servo error offset 
correction value which cancels the servo error offset value generated in case a 
servo error gain value is set to the above-mentioned servo error gain adjustable 
means as the above-mentioned servo error offset amendment means. 
[Claim 14] In an optical disk unit according to claim 13, measure the servo error 
offset value corresponding to two steps of servo error gain values which have a 
predetermined value, respectively, and by the likeness of two-point nearness of 
two servo error offset values which carried out [ above-mentioned ] measurement 
The optical disk unit characterized by computing the formula showing the 
correlation of the above-mentioned servo error gain and servo error offset, and 



calculating the servo error offset value at the time of the above-mentioned servo 
error gain value setup from the formula showing the above-mentioned correlation. 
[Claim 15] Outgoing radiation of the laser is carried out to an optical disk. As the 
reflected light from an optical disk The 1st light sensing portion which receives 
the main beam which is the reflected light from the purpose truck, The 2nd light 
sensing portion which receives the subbeam which is the reflected light from the 
location [ truck / above-mentioned / purpose ] shifted in the direction of a truck of 
the above-mentioned optical disk, A reflected light measurement means to 
measure the reflected light from the above-mentioned optical disk which received 
light by the 1st or 2nd light sensing portion of the above, A main beam total 
signal generation means to generate the total signal of the above-mentioned 
main beam, A subbeam total signal generation means to generate the total signal 
of the above-mentioned subbeam, A subbeam total signal gain value adjustable 
means to change the gain value of the above-mentioned subbeam total signal, A 
subbeam total signal gain value operation means to calculate the gain value of 
the above-mentioned subbeam total signal corresponding to a change of state 
[ finishing / un-recording / record on the above-mentioned optical disk at the time 
of seeking ], A truck cross generation means to generate a truck cross signal 
from the above-mentioned main beam total signal and the subbeam total signal 
after subbeam total signal gain adjustable means passage, The optical disk unit 
characterized by what it has a truck cross gain adjustable means to change the 
gain of the above-mentioned truck cross signal, and the above-mentioned truck 
cross gain is changed for according to change of the reflected light from the 
above-mentioned optical disk. 

[Claim 16] It is the optical disk unit characterized by being set as the value to 
which, as for the above-mentioned subbeam total signal gain value, the 
amplitude of the above-mentioned main beam total signal and the amplitude of a 
subbeam total signal become equal in an optical disk unit according to claim 15. 
[Claim 17] The truck cross gain value set as the above-mentioned truck cross 
gain adjustable means in an optical disk unit according to claim 16 is the addition 



value of the ratio of the value before a change-over of the subbeam total signal 
gain value switched corresponding to the change of state [ finishing / un- 
recording / record on the above-mentioned optical disk ], and the value after a 
change-over, and the truck cross gain value before a switch, and an optical disk 
unit which comes out and is characterized by a certain thing. 
[Claim 18] A truck cross offset measurement means to measure offset of the 
truck cross signal outputted from the above-mentioned truck cross gain 
adjustable means in an optical disk unit according to claim 15, It has a truck 
cross offset amendment means to amend offset of a truck cross signal based on 
the measurement result of the above-mentioned truck cross offset measurement 
means. The optical disk unit characterized by setting the truck cross offset value 
generated in case a truck cross gain value is set to the above-mentioned truck 
cross gain adjustable means as the above-mentioned truck cross offset 
amendment means. 

[Claim 19] The truck cross offset value set as the above-mentioned truck cross 
offset amendment means in an optical disk unit according to claim 18 is the 
addition value of the ratio of change before of the reflected light from the above- 
mentioned optical disk of the above-mentioned main beam total signal, and the 
change back, and a truck cross offset value, and an optical disk unit which 
comes out and is characterized by a certain thing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It plans that this invention cancels offset of the servo error 
signal generated by the difference at the time of record and playback, and the 
difference in un-recording [ finishing / record of a playback field ] in the 



equipment which controls tracking control, focal control, etc. especially using a 
subbeam about the record mold optical disk unit represented by CD-R / RW drive, 
and raises the flattery nature of a servo. 
[0002] 

[Description of the Prior Art] Conventionally, the record regenerative apparatus of 
optical disks (it is only hereafter described also as a disk), such as CD, is 
performing record playback by irradiating laser at an optical disk, generating an 
error signal using the reflected light, and controlling tracking control which makes 
a spot follow the truck of an optical disk, focal control for maintaining a lens at a 
focusing point location, etc. As an error signal generation method of a tracking 
servo, the differential push pull method (for example, JP,7-93764,A) is learned. 
By using this method, offset of the tracking error signal by lens shift is reduced. 
[0003] Moreover, the differential astigmatism method (for example, JP,4- 
168631, A) is learned as an error signal generation method of a focus servo. By 
using this method, the disturbance of a focal error signal in case a lens crosses a 
truck is reduced. In a differential push pull method, a tracking error signal is 
acquired by deducting the signal amplified with adjustable gain amplifier in the 
Maine push pull signal MPP and the subpush pull signal SPP. That is, the 
tracking error signal TE is expressed as TE=MPP-kxSPP. 
[0004] moreover, the above-mentioned differential astigmatism method - setting 
- the Maine focal gap signal MFE and the sub focal gap signal SFE - 
predetermined twice - a focal error signal is obtained by adding the signal 
carried out. That is, focal error signal FE is expressed as FE=MFE-kxSFE. In 
these methods, as for the value of k, the value from which offset of a tracking 
error signal serves as min to a lens shift is chosen. 
[0005] 

[Problem(s) to be Solved by the Invention] The optical disk unit which performs 
the conventional record playback is constituted as mentioned above, and was 
performing tracking control, focal control, etc. using the subbeam. In order to 
form a pit at the time of record, the amount of reflected lights of a main beam will 



fall. Since a subbeam does not form a pit to it, the amount of reflected lights 
according to the outgoing radiation quantity of light can be obtained. Therefore, it 
is at the playback and record time, the quantity of light ratio of a main beam and 
a subbeam will change, and the value of k which was the optimal at the time of 
playback is no longer the value optimal at the time of record. Therefore, when a 
lens shift occurred, offset occurred to the tracking error signal, and there was a 
trouble that the flattery nature of a tracking servo fell. 

[0006] Moreover, in the optical disk unit which plays the recordable optical disk of 
CD-R etc., a recorded field and a non-record section may exist in the optical disk 
to play. In a recorded field, the amount of reflected lights of a main beam falls 
under the effect of a pit, and the value of k which was the optimal in the non- 
record section becomes less the optimal [ like the problem at the time of the 
above-mentioned record / in a recorded field ] in this disk. By this, when a lens 
shift occurs, offset occurs to a tracking error signal, and there is a trouble that the 
flattery nature of a tracking servo falls. Moreover, like a differential astigmatism 
method, when the focal error signal generation method using a subbeam was 
being used, there was a trouble that the same problem as a-tracking servo 
occurred also about a focus servo. 

[0007] It can set, when it was made in order that this invention might cancel the 
above troubles, and performing tracking control and focal control using a 
subbeam. The tracking error signal resulting from the difference in the quantity of 
light ratio of the main beam generated by the difference in the quantity of light 
ratio of the main beam at the time of record and playback, and a subbeam, and 
the difference in un-recording [ finishing / record of a playback field ], and a 
subbeam, Offset of a focal error signal is canceled and it aims at offering the 
optical disk unit which can raise the flattery nature of servo control. 
[0008] 

[Means for Solving the Problem] The optical disk unit concerning claim 1 of this 
invention Outgoing radiation of the laser is carried out to an optical disk. As the 
reflected light from an optical disk The 1st light sensing portion which receives 



the main beam which is the reflected light from the purpose truck, The 2nd light 
sensing portion which receives the subbeam which is the reflected light from the 
location [ truck / above-mentioned / purpose ] shifted in the direction of a truck of 
the above-mentioned optical disk, A reflected light measurement means to 
measure the reflected light from the above-mentioned optical disk which received 
light by the 1st or 2nd light sensing portion of the above, A Maine servo error 
signal generation means to generate a servo error signal from the above- 
mentioned main beam, A subservo error signal generation means to generate a 
servo error signal from the above-mentioned subbeam, A subservo error gain 
value operation means to calculate the gain value of the above-mentioned 
subservo error signal according to the measurement result of the above- 
mentioned reflected light measurement means, A subservo error gain value 
adjustable means to change the above-mentioned subservo error gain value, A 
servo error signal generation means to generate a servo error signal from the 
above-mentioned Maine servo error signal and the subservo error signal after 
passing a subservo error gain value adjustable means, It is made to change the 
above-mentioned subservo gain according to change of the reflected light from a 
preparation and the above-mentioned optical disk. 

[0009] Moreover, the optical disk unit concerning claim 2 of this invention makes 
the above-mentioned servo error signal a focal error signal in an optical disk unit 
according to claim 1 . 

[0010] Moreover, the optical disk unit concerning claim 3 of this invention makes 
the above-mentioned servo error signal a tracking error signal in an optical disk 
unit according to claim 1 . 

[0011] Moreover, the optical disk unit concerning claim 4 of this invention makes 
the above-mentioned servo error signal a lens position error signal in an optical 
disk unit according to claim 1 . 

[0012] Moreover, the optical disk unit concerning claim 5 of this invention is set 
as the value to which the amplitude of the Maine servo error signal and the 
amplitude of a subservo error signal become equal in an optical disk unit 



according to claim 1 as initial value of the above-mentioned subservo error gain 
value before the measurement result by the above-mentioned reflected light 
measurement means is obtained. 

[0013] Moreover, the optical disk unit concerning claim 6 of this invention shall 
have a means to measure the total signal of the above-mentioned main beam, as 
the above-mentioned reflected light measurement means in the optical disk unit 
of the claim 1 above-mentioned publication. 

[0014] Moreover, the optical disk unit concerning claim 7 of this invention In an 
optical disk unit according to claim 6, the subservo error gain value set up at the 
time of the disk reflected light change under playback of the optical disk of the 
above-mentioned optical disk unit The ratio of the main beam total signal after 
change of the disk reflected light to the main beam total signal before change of 
the disk reflected light is measured with a means to measure the total signal of 
the above-mentioned main beam was measured, It considers as the above- 
mentioned subservo error gain value before change of the above-mentioned disk 
reflected light is measured, and the addition value of **. 
[0015] Moreover, the optical disk unit concerning claim 8 of this invention In an 
optical disk unit according to claim 6, the subservo error gain value set up at the 
time of disk reflected light change of a recording start The value which did the 
division of the ratio of the laser outgoing radiation power before record actuation 
initiation, and the laser outgoing radiation power after record actuation initiation 
by the ratio of the total signal level of the main beam before record actuation 
initiation, and the total signal level of the main beam after record actuation 
initiation, It considers as the subservo error gain value before change, and the 
addition value of **. 

[0016] Moreover, the optical disk unit concerning claim 9 of this invention has a 
means to measure the total signal of the above-mentioned main beam, and a 
means to measure the total signal of the above-mentioned subbeam, as the 
above-mentioned reflected light measurement means in an optical disk unit 
according to claim 1 . 



[0017] Moreover, the optical disk unit concerning claim 10 of this invention In an 

optical disk unit according to claim 9, the subservo error gain value set up at the 

time of the disk reflected light change under playback of the optical disk of the 

above-mentioned optical disk unit The value which did the division of the ratio of 

the subbeam total signal disk reflected light change before and after change 

measured with a means to measure the above-mentioned subbeam total signal 

by the ratio of the main beam total signal above-mentioned disk reflected light 

change before and after change, It considers as the subservo error gain value 

before the above-mentioned disk reflected light change, and the addition value of 
** 

[0018] Moreover, in an optical disk unit according to claim 1, the optical disk unit 
concerning claim 1 1 of this invention undergoes the output of the above- 
mentioned servo error signal generation means, and is equipped with a servo 
error gain adjustable means to change the gain of a servo error signal. 
[0019] Moreover, let the servo error gain values which set the optical disk unit 
concerning claim 12 of this invention as the above-mentioned servo error gain 
adjustable means in an optical disk unit according to claim 1 1 be a ratio with the 
time of playback actuation of equipment of the above-mentioned main beam total 
signal, and record actuation, a servo error gain value before change, and the 
addition value of **. 

[0020] Moreover, the optical disk unit concerning claim 13 of this invention A 
servo error offset measurement means to measure offset of the servo error 
signal outputted from the above-mentioned servo error gain adjustable means in 
an optical disk unit according to claim 1 1 , It has a servo error offset amendment 
means to amend offset of a servo error signal based on the measurement result 
of the above-mentioned servo error offset measurement means. The servo error 
offset correction value which cancels the servo error offset value generated in 
case a servo error gain value is carried out to the above-mentioned servo error 
gain adjustable means at the time of a setup is set as the above-mentioned servo 
error offset amendment means. 



[0021] Moreover, the optical disk unit concerning claim 14 of this invention In an 
optical disk unit according to claim 13, measure the servo error offset value 
corresponding to two steps of servo error gain values which have a 
predetermined value, respectively, and by the likeness of two-point nearness of 
two servo error offset values which carried out [ above-mentioned ] measurement 
The formula showing the correlation of the above-mentioned servo error gain and 
servo error offset is computed, and the servo error offset value at the time of the 
above-mentioned servo error gain value setup is calculated from the formula 
showing the above-mentioned correlation. 

[0022] Moreover, the optical disk unit concerning claim 15 of this invention 
Outgoing radiation of the laser is carried out to an optical disk. As the reflected 
light from an optical disk The 1st light sensing portion which receives the main 
beam which is the reflected light from the purpose truck, The 2nd light sensing 
portion which receives the subbeam which is the reflected light from the location 
shifted in the direction of a truck of the above-mentioned optical disk from the 
above-mentioned purpose truck, A reflected light measurement means to 
measure the reflected light from the above-mentioned optical disk which received 
light by the 1st or 2nd light sensing portion of the above, A main beam total 
signal generation means to generate the total signal of the above-mentioned 
main beam, A subbeam total signal generation means to generate the total signal 
of the above-mentioned subbeam, A subbeam total signal gain value adjustable 
means to change the gain value of the above-mentioned subbeam total signal, A 
subbeam total signal gain value operation means to calculate the gain value of 
the above-mentioned subbeam total signal corresponding to a change of state 
[ finishing / un-recording / record on the above-mentioned optical disk at the time 
of seeking ], A truck cross generation means to generate a truck cross signal 
from the above-mentioned main beam total signal and the subbeam total signal 
after subbeam total signal gain adjustable means passage, It has a truck cross 
gain adjustable means to change the gain of the above-mentioned truck cross 
signal, and is made to change the above-mentioned truck cross gain according to 



change of the reflected light from the above-mentioned optical disk. 
[0023] Moreover, in an optical disk unit according to claim 15, as for the optical 
disk unit concerning claim 16 of this invention, the amplitude of the above- 
mentioned main beam total signal and the amplitude of a subbeam total signal 
are set as the value which becomes equal, as for the above-mentioned subbeam 
total signal gain value. 

[0024] Moreover, let the truck cross gain value which sets the optical disk unit 
concerning claim 17 of this invention as the above-mentioned truck cross gain 
adjustable means in an optical disk unit according to claim 16 be the addition 
value of the ratio of the value before a change-over of the subbeam total signal 
gain value switched corresponding to the change of state [ finishing / un- 
recording / record on the above-mentioned optical disk ], and the value after a 
change-over, and the truck cross gain value before a switch. 
[0025] Moreover, the optical disk unit concerning claim 18 of this invention A 
truck cross offset measurement means to measure offset of the truck cross 
signal outputted from the above-mentioned truck cross gain adjustable means in 
an optical disk unit according to claim 15, It has a truck cross offset amendment 
means to amend offset of a truck cross signal based on the measurement result 
of the above-mentioned truck cross offset measurement means. The truck cross 
offset value generated in case a truck cross gain value is set to the above- 
mentioned truck cross gain adjustable means is set as the above-mentioned 
truck cross offset amendment means. 

[0026] Moreover, let the truck cross offset values which set the optical disk unit 
concerning claim 19 of this invention as the above-mentioned truck cross offset 
amendment means in an optical disk unit according to claim 18 be the ratio of 
change before of the reflected light from the above-mentioned optical disk of the 
above-mentioned main beam total signal, and the change back, and an addition 
value with a truck cross offset value. 
[0027] 

[Embodiment of the Invention] (Gestalt 1 of operation) Below, the optical disk unit 



concerning the gestalt 1 of operation of this invention is explained. Drawing 1 
shows the block block diagram of the tracking error signal generation section of 
the optical disk unit in the gestalt 1 of this operation. In drawing 1 , 1 is a main 
beam light sensing portion which receives the main beam which is the reflected 
light from the purpose truck of the optical disk which is not illustrated, and 2 is a 
subbeam light sensing portion which receives the subbeam which is the reflected 
light from an optical disk. The main beam light sensing portion 1 and the 
subbeam light sensing portion 2 consist of photodetectors which have the light 
sensing portion of a predetermined pattern, respectively, and change and output 
the inputted reflected light to an electrical signal. 
[0028] The main beam signal (following, MB) outputted from the above- 
mentioned main beam light sensing portion 1 is sent to the Maine push pull 
signal generation means 3, a predetermined operation is performed, and the 
Maine push pull signal (the following, MPP) is generated. The subbeam signal 
(following, SB) similarly outputted from the subbeam light sensing portion 2 is 
sent to the subpush pull signal generation means 4, a predetermined operation is 
performed, and a subpush pull signal (following, SPP) is generated. Moreover, 
MB is sent also to the reflected light measurement means 6, and the total signal 
level (following, MSUM) of a main beam is measured with this reflected light 
measurement means 6. 

[0029] With the subservo error gain value operation means 7, a predetermined 
operation is performed according to change of MSUM, and a SPP gain value is 
calculated. With the SPP gain adjustable means 5, said SPP is amplified by the 
SPP gain value twice for which it asked with said subservo error gain value 
operation means 7, and the SPP signal after magnification (the following, SPP1) 
is outputted. Said MPP and SPP1 are the tracking error signal generation means 
8 which is an example of a servo error generation means, and a predetermined 
operation is performed and a tracking error signal is generated. 
[0030] The optical disk unit constituted as mentioned above is explained to the 
actuation, and an operation is explained below. A tracking error signal (following, 



TE) is searched for by the operation of TE=MPP-SPP1 using MPP and SPP1 . 
Drawing 2 is drawing showing the detailed configuration of the MPP signal 
generation means 3 and the SPP signal generation means 4, the MPP signal 
generation means 3 calculates MPP by MPP=(A+D)-(B+C) from MB outputted 
from the quadrisection detector 1 which is a main beam light sensing portion, and 
the SPP signal generation means 4 calculates SPP by SPP=(E+H)-(F+G) from 
SB outputted from the subbeam light sensing portion 2 constituted from a 
precedence detector and a back detector. 

[0031] If an optical disk unit is started, a spindle motor ON and laser ON will be 
performed and spin-up actuation will be started. In spin-up actuation, the focus of 
the objective lens of pickup and a disk is doubled and focus servo-on actuation 
which follows the direction of a focus is performed. The wave of MPP at the time 
of a focus servo ON, and SPP1 and TE is shown in drawing 3 . At the time of a 
focus servo ON, in order that the outgoing radiation laser from pickup may cross 
a truck, MPP and SPP1 as shown in drawing 3 are obtained. And in an optical 
disk unit, SPP is k Doubled with the SPP gain adjustable means 5, and SPP 
(about the decision approach of k value, it mentions later)1 is generated. In SB, 
compared with MB, since there are few amounts of reflected lights from a disk, 
as for SPP, the amplitude becomes small rather than MPP. 
[0032] Although the condition of having carried out tracking-on in the condition (it 
being described as a lens shift below) of having inclined toward drawing 4 from 
the core within pickup of a lens is shown, if the amplitude of MPP and SPP1 
differs, as shown in drawing 4 , the offset by lens shift will remain in TE. However, 
if SPP1 is made into the same amplitude as MPP, the offset by lens shift will be 
canceled. Therefore, a SPP gain adjustment is performed and the value of k is 
determined that the amplitude of MPP and SPP1 will become equal, k value 
required in a SPP gain adjustment is set as the SPP gain adjustable means 5 as 
SPP gain initial value. In spin-up actuation, processing of disk distinction, offset 
adjustment, etc. is also performed. Then, although playback actuation is started 
in an optical disk unit, during actuation, MB is always measured with the reflected 



light measurement means 6, and MSUM is generated. 

[0033] In addition, offset shall be offset especially generated by lens shift as long 
as there is no explanation from now on. Below, the control approach of the SPP 
gain value at the time of playback actuation is explained. In the case of a 
recordable optical disk, on a disk, both a non-record section and a recorded field 
may exist at the time of playback actuation. If it moves to the field of another side 
from one field at the time of playback, since the amount of reflected lights of a 
main beam will change, the balance of MPP and SPP1 will collapse. Therefore, 
from change of MSUM under playback, the subservo error gain value operation 
means 7 calculates a suitable SPP gain value, and sets up the suitable SPP gain 
value for the SPP gain adjustable means 5. 

[0034] Below, the control approach of the SPP gain value at the time of playback 
is explained. Drawing 5 is in the condition which the lens shift of an objective lens 
has generated, and is drawing having shown change of MSUM when moving 
from a recorded field during playback in a non-record section, and MPP, SPP1 
and TE. 

[0035] First, the main beam total signal level at the time of recorded field 
playback is MSUM1, and the offset produced in MPP, and SPP and SPP1 is 
MPPofsl, SPPofsl, and SPP1ofs1, respectively. A SPP gain adjustment is 
beforehand performed in a recorded field, and offset of TE is canceled. And if it 
moves from a recorded field during playback in a non-record section, the amount 
of reflected lights from a disk will increase, and the amount MSUM2 of reflected 
lights of a main beam will be measured with the reflected light measurement 
means 6. With the subservo error gain value operation means 7, it asks for the 
rate of change of MSUM, and the rate of increase of MSUM at this time is set to 
1 time as many 2/MSUM of alpha=MSUM as this. 

[0036] consequently, the offset produced in MPP also doubles [ alpha ] and it 
changes from MPPofsl to MPPofs2. However, since the amount of reflected 
lights from a disk does not change, offset of SPP1 will not change, either but a 
difference will produce SPP in MPPofs2 and SPP1ofs2. in order [ therefore, ] to 



make MPPofs2 and SPP1ofs2 equal - the subservo error gain value operation 
means 7 - alpha - asking the SPP gain adjustable means 5 the SPP gain 
value k - alpha twice - it carries out and is referred to as SPP1ofs2= alpha-SPP 
1ofs1. 

[0037] Then, the control approach of the SPP gain value at the time of record 
actuation is explained. Conventionally, sample hold of the disk reflected light in 
case laser outgoing radiation power is a regeneration level was carried out at the. 
time of record actuation of an optical disk, and it was operating the tracking servo. 
However, the control approach of the SPP gain value of the optical disk unit of 
this invention explains the case where always detected the reflected light and 
servo actuation is performed without performing sample hold at the time of record. 
The wave of the outgoing radiation power at the time of CD-R disk record, MSUM, 
and SSUM is shown in drawing 6 . In addition, the dotted line shown in drawing 
shows the average level of each signal. Just behind record power outgoing 
radiation, since a laser beam is reflected as it is, level of MSUM is high, but since 
a record mark is gradually formed on a disk, the level of MSUM becomes low. 
Since SSUM does not form a record mark with a subbeam to it, SSUM 
corresponding to record power level is obtained. 

[0038] Therefore, the ratio of the average SSUM level at the time of the record 
over SSUM at the time of playback is proportional to the ratio of the outgoing 
radiation power average level at the time of the record over the outgoing 
radiation power at the time of playback. In addition, it asks for the outgoing 
radiation power average level at the time of record with the subservo error gain 
value operation means 7. 

[0039] Drawing 7 is in the condition which the lens shift of an objective lens has 
generated, and is drawing having shown MSUM when shifting to record actuation 
from playback actuation, outgoing radiation power, and the signal wave form of 
MPP, SPP, SPP1, and TE, respectively. First, the main beam total signal level at 
the time of playback actuation is MSUM1, and the offset produced in MPP, and 
SPP and SPP1 is MPPofsl, SPPofsl, and SPP1ofs1, respectively. Since a SPP 



gain adjustment is performed at the time of playback and the amplitude of MPP 
and SPP1 becomes equal beforehand, offset is not generated in TE. And if it 
shifts to record actuation from playback actuation, the amount of reflected lights 
from a disk will increase, and the amount MSUM2 of reflected lights of a main 
beam will be measured with the reflected light measurement means 6. With the 
subservo error gain value operation means 7, it asks for the rate of change of 
MSUM, and the rate of increase of MSUM at this time is set to 1 time as many 
2/MSUM of alpha=MSUM as this, consequently, the offset produced in MPP also 
doubles [ alpha ] and it changes from MPPofsl to MPPofs2. At the time of record 
actuation, since the amount of reflected lights of a subbeam also increases, 
offset of SPP also increases. Since the rate of change of offset of SPP is equal to 
the ratio of the average outgoing radiation power at the time of the record over 
the outgoing radiation power at the time of playback, it becomes beta=Pw/Pr 
twice. Therefore, in order to make MPPofs2 and SPP1ofs2 equal, with the 
subservo error gain value operation means 7, it asks for alpha/beta which is the 
rate of change of MSUM to the rate of change of outgoing radiation power, said 
alpha/beta is integrated to the SPP gain value k at the time of playback, and it is 
referred to as SPP1ofs2= (alpha/beta) and SPP1ofs1. 

[0040] Thus, according to the gestalt 1 of this operation, it acts as the monitor of 
the total signal level (MSUM) of a main beam with the reflected light 
measurement means 6. When actuation changes from playback to a recording 
mode and Above MSUM changes, with the subservo error gain value operation 
means 7 Since k value used as the relation between MPP=k and SPP is 
calculated and the above-mentioned SPP signal was k Doubled with the SPP 
gain adjustable means 5 Offset of the tracking error signal generated by the 
difference in the amount of reflected lights at the time of record and playback and 
the difference in un-recording [ finishing / record of a playback field ] and a focal 
error signal is canceled, and the flattery nature of servo control can be raised. 
[0041] (Gestalt 2 of operation) Next, the optical disk unit concerning the gestalt 2 
of operation of this invention is explained. Drawing 8 shows the block block 



diagram of the tracking error signal generation section of the optical disk unit in 
the gestalt 2 of this operation , the same sign as drawing 1 shows the same or a 
considerable part , reflected light measurement means 6a considers MB and SB 
as an input , and the points he is try to measure main beam total signal level 
(MSUM ) and SABUBIMU total signal level (following , SSUM ) , respectively 
differ . 

[0042] Hereafter, actuation is explained. Drawing 9 is in the condition which the 
lens shift of an objective lens generated, and is drawing having shown the signal 
wave form of MSUM when moving to a non-record section from a recorded field 
at the time of playback, SSUM, and MPP, SPP1 and TE. First, the main beam 
total signal level at the time of recorded field playback is MSUM1 , and the offset 
produced in MPP, and SPP and SPP1 is MPPofsl, SPPofsl, and SPP1ofs1, 
respectively. A SPP gain adjustment is beforehand performed in a recorded field, 
and offset of TE is canceled. And if a beam moves to a non-record section from 
the above-mentioned recorded field, the total signal level of a main beam will 
change from MSUM1 to MSUM2. The rate of change of MSUM at this time is set 
to 1 time as many 2/MSUM of a!pha=MSUM as this, consequently, the offset 
produced in MPP also doubles [ alpha ] and it changes from MPPofsl to 
MPPofs2. 

[0043] Moreover, even if subbeam total signal level moves to a non-record 
section from a recorded field, it hardly changes, but at the time of recorded field 
playback, in order to receive the effect of the cross talk from a recorded truck, it 
changes to SSUM2 from SSUM1 in a recorded field and a non-record section. 
The rate of change of SSUM at this time is set to 1 time as many 2/SSUM of 
beta=SSUM as this. Consequently, the offset produced in SPP changes from 
SPPofsl to SPPofs2. Although offset of SPP1 also changes with these change of 
SPP, since the rate of change of MSUM and SSUM differs, a difference arises in 
the offset generated in MPP, and the offset generated in SPP. 
[0044] Therefore, in order to make offset of MPP and SPP1 equal, the subservo 
error gain value operation means 7 asks for alpha/beta which is the rate of 



change of MSUM to the rate of change of SSUM, integrates it with the SPP gain 
value k at the time of playback, and is set to SPP10fs2= (alpha/beta) and 
SPP10fs1. In addition, about the calculation approach of the SPP gain at the 
time of the shift to the record actuation from playback actuation, since it is the 
same as that of the control approach in the recorded field and the non-record 
section at the time of said playback, the explanation is omitted here. 
[0045] Thus, according to the gestalt 2 of this operation, it acts as the monitor of 
the total signal level (MSUM) of a main beam, and the subbeam total signal level 
(SSUM) by reflected light measurement means 6a. When actuation changes 
from playback to a recording mode, with the subservo error gain value operation 
means 7 from the variation of Above MSUM, and the variation of SSUM Since k 
value used as the relation between MPP=k and SPP is calculated and the above- 
mentioned SPP signal was k Doubled with the SPP gain adjustable means 5 
Offset of the tracking error signal generated by the difference at the time of 
record and playback and the difference in un-recording [ finishing / record of a 
playback field ] and a focal error signal is canceled, and the flattery nature of 
servo control can be raised. 

[0046] (Gestalt 3 of operation) The optical disk unit concerning the gestalt 3 of 
operation of this invention is explained below. Drawing 10 shows the block block 
diagram of the tracking error signal generation section of the optical disk unit in 
the gestalt 3 of this operation, the same sign as drawing 1 shows the same or a 
considerable part, and 9 is TE gain adjustable means 9 connected to the latter 
part of the tracking error signal generation means 8, and it sets up TE gain value 
so that TE may serve as predetermined amplitude by gain-adjustment actuation 
under spin-up actuation at the time of equipment starting. Using change of 
MSUM, the subservo error gain value operation means 7 computes optimal TE 
gain value, and it is constituted so that the optimal TE gain value for the above- 
mentioned TE gain adjustable means 9 may be outputted. 
[0047] The TE gain control approach at the time of the shift to the record 
actuation from playback actuation is explained as an example below. Drawing 1 1 



is the block diagram showing gain allocation of the tracking error signal 
generation means 8 of a playback condition, and drawing 12 is the block diagram 
showing gain distribution of the tracking error signal generation section 8 of a 
record condition. As shown in drawing 1 1 at the time of playback, the SPP gain 
value k1 is set as the SPP gain adjustable means 5 by the SPP gain adjustment 
Moreover, TE gain value k2 is set as TE gain adjustable means 9 by TE gain 
adjustment. If it shifts to record actuation from the playback actuation from this 
condition and the amount of reflected lights from a disk increases, as shown in 
drawing 12 , MSUM will also increase. The rate of change of MSUM at this time 
is set to 1 time as many 2/MSUM of alpha=MSUM as this. Moreover, although 
SSUM also increases, the rate of change of SSUM is set to 2/SSUM1 of 
beta=SSUM. With the subservo error gain value operation means 7, scale-factor 
alpha/beta of a SPP gain value is computed using the approach shown in the 
gestalt 1 of operation as an example. 

[0048] The SPP gain adjustable means 5 sets up the addition value of k and 
alpha/beta as a SPP gain value, and generates SPP1\ SPP one - ' - playback 
-- the time - SPP - one - comparing - alpha twice - becoming - MPP - gain 

- equal - becoming -- a sake -- TE - generation -- a means eight -- generating 

- having had - TE - one -- ' -- playback - the time - TE - comparing - alpha - 
twice - becoming - **** . therefore - the subservo error gain value operation 
means 7 - the inverse number of the rate of change alpha of MSUM - it is 

(1 /alpha) - it asks, is set as TE gain adjustable means 9, and considers as 
TE2=(1/alpha) andTEZ. 

[0049] Thus, according to the gestalt of this operation, it acts as the monitor of 
the total signal level (MSUM) of a main beam with the reflected light 
measurement means 6. When actuation changes from playback to a recording 
mode and Above MSUM changes, with the subservo error gain value operation 
means 7 Since k value used as the relation between MPP=k and SPP is 
calculated and the above-mentioned SPP signal was k Doubled with the SPP 
gain adjustable means 5 Offset of the tracking error signal generated by the 



difference at the time of record and playback and the difference in un-recording 
[ finishing / record of a playback field ] and a focal error signal is canceled, and 
the flattery nature of servo control can be raised. 

[0050] Moreover, since the gain of servo system was kept constant so that it 
might prevent that servo system becomes unstable when a TE gain adjustable 
means 9 to set up TE gain value was established so that TE may serve as 
predetermined amplitude, and the above-mentioned k value changed with the 
gain-adjustment actuation under spin-up actuation at the time of equipment 
starting, even if it changes k value, stabilization of servo system can be attained. 
[0051] (Gestalt 4 of operation) Next, the optical disk unit concerning the gestalt 4 
of operation of this invention is explained. Drawing 13 shows the block block 
diagram of the tracking error signal generation section of the optical disk unit in 
the gestalt 4 of operation, the same sign as drawing 10 shows the same or a 
considerable part, and 10 is TE offset measurement means and measures the 
offset produced in TE after TE gain adjustable means 9 passage. 11 is TE offset 
amendment means, generates offset correction value using the offset measured 
with said TE offset measurement means 10, and cancels offset of TE. 
[0052] Actuation of the optical disk unit in this invention constituted as mentioned 
above is explained below. First, starting of equipment starts spin-up actuation. In 
spin-up actuation, the SPP gain adjustment indicated in the gestalt 1 of operation 
as an example is performed, and a SPP gain value is set as the SPP gain 
adjustable means 5. Moreover, with TE gain adjustable means 9, TE gain is set 
up so that TE may become the predetermined amplitude. TE gain at this time is 
made into the 1st gain G1. 

[0053] In the tracking servo by the differential push pull method, if SPP gain is set 
as a suitable value so that the amplitude of MPP and SPP1 may become equal 
as the gestalt 1 of operation explained, even if the lens shift of an objective lens 
arises, offset will not occur in TE. However, the offset which remains by the 
alignment error of offset adjustment etc. in fact exists. 

[0054] Change of the offset over change of gain is illustrated to drawing 14 . With 



TE offset measurement means 10, the 1st TE offset Ofs1 generated when the 
1st gain G1 is set as TE gain adjustable means is measured. Then, the subservo 
error gain value operation means 7 sets up the 2nd gain G2 to TE gain 
adjustable means 9. TE offset measurement means 10 measures the 2nd TE 
offset Ofs2 generated when the 2nd gain G2 is set up. With TE offset 
amendment means 1 1 , the correlation type of gain and offset is computed using 
the offset Ofs1 and Ofs2 over said gain G1 and G2 of two points. 
[0055] Since proportionality has gain and offset as shown in drawing 15 , it can 
ask for a correlation type by the linear expression. TE offset amendment means 
1 1 holds said correlation type. Setting the 1st gain G1 as TE gain adjustable 
means 9 at the time of playback actuation, TE offset amendment means 1 1 sets 
up the 1st offset correction value which cancels the 1st TE offset Ofs1. When the 
amount of reflected lights from a disk changes like [ at the time of record 
actuation ], the subservo error gain value operation means 7 calculates 3rd TE 
gain G3 which is TE gain at the time of record actuation using the approach 
shown with the gestalt 3 of operation as an example. TE offset amendment 
means 1 1 computes 3rd TE offset correction value which cancels said Ofs3 by 
computing the 3rd TE offset Ofs3 at the time of 3rd TE gain setup by using said 
correlation type. And said 3rd correction value is set as TE offset amendment 
means 1 1 , and TE offset is canceled. 

[0056] Thus, according to the gestalt 4 of this operation, it acts as the monitor of 
the total signal level (MSUM) of a main beam with the reflected light 
measurement means 6. When actuation changes from playback to a recording 
mode and Above MSUM changes, with the subservo error gain value operation 
means 7 Since k value used as the relation between MPP=k and SPP is 
calculated and the above-mentioned SPP signal was k Doubled with the SPP 
gain adjustable means 5 Offset of the tracking error signal generated by the 
difference at the time of record and playback and the difference in un-recording 
[ finishing / record of a playback field ] and a focal error signal is canceled, and 
the flattery nature of servo control can be raised. 



[0057] Moreover, since the gain of servo system was kept constant so that it 
might prevent that servo system becomes unstable when a TE gain adjustable 
means 9 to set up TE gain value was established so that TE may serve as 
predetermined amplitude, and the above-mentioned k value changed with the 
gain-adjustment actuation under spin-up actuation at the time of equipment 
starting, even if it changes k value, stabilization of servo system can be attained. 
[0058] Furthermore, the tracking error offset measurement means 10 and the 
tracking error offset amendment means 1 1 are formed in the latter part of TE 
gain adjustable means 9, and since it was made adjust using the suitable servo 
error offset value when setting a predetermined servo error gain value as the 
subpush pull gain adjustable means 5 from the relation between a servo error 
gain value and a servo error offset value, the offset resulting from the alignment 
error at the time of offset adjustment etc. can be decreased with a sufficient 
precision. 

[0059] (Gestalt 5 of operation) Next, the optical disk unit concerning the gestalt 5 
of operation of this invention is explained. Drawing 16 shows the block block 
diagram of the truck cross signal generation section of the optical disk unit in the 
gestalt 5 of this operation, the same sign as drawing 1 shows the same or a 
considerable part, and in drawing 16 , the reflected light which received light by 
the main beam light sensing portion 1 is changed into an electrical signal MB, 
and is inputted into the main beam total signal generation means (following and 
MSUM generation means) 12. Moreover, the reflected light which received light 
by the subbeam light sensing portion 2 is changed into an electrical signal SB, 
and is inputted into the subbeam total signal generation means (following and 
SSUM generation means) 13. 

[0060] MSUM outputted from the above-mentioned MSUM generation means 12 
is sent to the subbeam total signal gain value operation means 16 (following and 
SSUM gain value operation means) while it is sent to the truck cross signal 
generation means 14 (following and TC generation means). Moreover, SSUM 
outputted from the SSUM generation means 13 is sent to the SSUM gain value 



operation means 16 while it is sent to the subbeam total signal gain adjustable 
means (SSUM gain adjustable means) 15. With said SSUM gain value operation 
means 16, while performing a predetermined operation according to change of 
MSUM and SSUM and calculating a SSUM gain value, the optimal truck cross 
signal (following, TC) gain value is computed using change of MSUM. With the 
SSUM gain adjustable means 15, SSUM1 which amplified SSUM said SSUM 
gain value twice is outputted, and it sends to the truck cross signal generation 
means 14. With the truck cross signal generation means 14, TC is generated 
using said MSUM and SSUM1. By gain-adjustment actuation under spin-up 
actuation at the time of equipment starting, the truck cross gain adjustable means 
17 sets up TC gain value so that TC signal may serve as predetermined 
amplitude. 

[0061] About the optical disk unit constituted as mentioned above, the actuation 
and an operation are explained below. In addition, since it is almost the same as 
that of the case of subpush pull gain adjustable means 6a of the gestalt 2 of 
operation shown in drawing 8 , actuation of the subbeam total signal gain 
adjustable means 15 is explained focusing on actuation of TC gain adjustable 
means 17 here. 

[0062] Drawing 17 shows TE when performing seek operation to a recorded field 
from a non-record section, MSUM, SSUM, and each wave of TC and TC1. If 
seek operation is started, the SSUM gain value operation means 16 will measure 
the amplitude of MSUM. And if the amount of reflected lights from a disk 
decreases by the change of state on the above-mentioned optical disk when a 
beam seeks from the non-record section of an optical disk to a recorded field, the 
amplitude of MSUM and SSUM will become small. With the SSUM gain value 
operation means 16, generating of change of said MSUM amplitude computes 
the rate of change alpha of the MSUM amplitude. Rate of change is set to 
2/MSUM1 of alpha=MSUM here. And 1/of inverse numbers alpha of said rate of 
change alpha is integrated for TC gain adjustable means 17. 
[0063] Thus, according to the gestalt 5 of this operation, it acts as the monitor of 



main beam total signal level (MSUM) and the subbeam total signal level (SSUM) 
with the subbeam total signal gain value operation means 16. From the variation 
of the reflected light from the disk of a recorded field and a non-record section, 
with the subbeam total signal gain value operation means 16 Since k value used 
as the relation of MSUM=k-SSUM is calculated and the above-mentioned SSUM 
signal was k Doubled with the subbeam total signal gain adjustable means 15 
Offset of the servo error signal generated by the difference in un-recording 
[ finishing / record of a playback field ] is canceled, and the flattery nature of 
servo control can be raised. 

[0064] Moreover, the subbeam total signal gain value operation means 16 It 
detects that change of the amplitude of MSUM and SSUM occurred. With the 
subbeam total signal gain value operation means 16 Since the rate of change 
alpha of the MSUM amplitude is computed and TC gain adjustable means 17 
integrated 1/of inverse numbers alpha of rate of change alpha with the truck 
cross signal (TC) When the above-mentioned k value changes, the gain of servo 
system can be kept constant so that it may prevent that servo system becomes 
unstable. 

[0065] (Gestalt 6 of operation) Next, the optical disk unit concerning the gestalt 6 
of operation of this invention is explained. Drawing 18 shows the block block 
diagram of the truck cross signal generation section of the optical disk unit in the 
gestalt 6 of operation, the same sign as drawing 16 shows the same or a 
considerable part, and 18 is TC offset measurement means and measures the 
offset produced in TC after TC gain adjustable means 17 passage. 19 is TC 
offset amendment means, generates offset correction value using the offset 
measured with said TC offset measurement means 18, and cancels offset of TE. 
[0066] The optical disk unit constituted as mentioned above is explained to the 
actuation, and an operation is explained below. Drawing 19 shows MSUM when 
performing seek operation to a non-record section from a recorded field, and the 
wave of TC, TC1 , and TC2. Beforehand, in the recorded field, the gain of TC gain 
adjustable means 17 is set up so that TC2 output may serve as predetermined 



amplitude, and TC gain value at that time is set to k. Moreover, if the offset then 
generated in TC1 is set to Ofs1 , TC offset measurement means 18 will measure 
said Ofs1 , and will set TC offset amendment means 19 as TC2 in quest of the 
offset correction value which cancels said Ofs1 . 

[0067] If an optical pickup seeks from a recorded field to a non-record section, 
since the reflected light from a disk will increase from the above conditions, as 
illustrated, the amplitude of MSUM and TC increases. The SSUM gain value 
operation means 16 integrates 1/of inverse numbers alpha of said rate of change 
alpha to the gain k of TC gain adjustable means 17 so that 2/MSUM1 of rate-of- 
change alpha=MSUM of gain may be computed and the signal amplitude of TC1 
output may become fixed from change of the MSUM amplitude, since gain and 
offset are proportionality as indicated in the gestalt 4 of the above-mentioned 
implementation - said TC gain value - 1/alpha twice - by carrying out, offset of 
TC1 also becomes 1/alpha twice, and it changes from Ofs1 to Ofs2. therefore - 
TC offset amendment means 19 - the offset correction value of a recorded field - 
- 1/alpha twice - the offset Ofs2 which is carried out and is generated in TC2 is 
canceled. 

[0068] Thus, according to the gestalt 6 of this operation, it acts as the monitor of 
main beam total signal level (MSUM) and the subbeam total signal level (SSUM) 
with the subbeam total signal gain value operation means 16. From the variation 
of the reflected light from the disk of a recorded field and a non-record section, 
with the subbeam total signal gain value operation means 16 Since k value used 
as the relation of MSUM=k-SSUM is calculated and the above-mentioned SSUM 
signal was k Doubled with the subbeam total signal gain adjustable means 15 
Offset of the servo error signal generated by the difference in un-recording 
[ finishing / record of a playback field ] is canceled, and the flattery nature of 
servo control can be raised. 

[0069] Moreover, the subbeam total signal gain value operation means 16 It 
detects that change of the amplitude of MSUM and SSUM occurred. With the 
subbeam total signal gain value operation means 16 Since the rate of change 



alpha of the MSUM amplitude is computed and inverse number 1 / alpha of rate 
of change alpha were integrated for TC gain adjustable means 17, when the 
above-mentioned k value changes, the gain of servo system can be kept 
constant so that it may prevent that servo system becomes unstable. 
[0070] Moreover, TC offset measurement means 18 and TC offset amendment 
means 19 form in the latter part of a tracking cross gain adjustable means 17, 
and since it made adjust to the subbeam total signal gain adjustable means 15 
using the suitable truck cross offset value when setting up a predetermined truck 
cross gain value from the relation between a truck cross gain value and a truck 
cross offset value, the offset resulting from the alignment error at the time of 
offset adjustment etc. can decrease with a sufficient precision. 
[0071] in addition, the gestalten 5 and 6 of the above-mentioned implementation - 
- setting MB and SB -- respectively - the total signal generation means 12 and 
13 -- using a total signal - and - since -- although considered as the 
configuration inputted into the operation means 16, it is made to input into 
reflected light measurement means 6a, and you may make it measure MSUM 
and SSUM, as both drawing 8 shows Moreover, in the gestalten 1-4 of the 
above-mentioned implementation, although a tracking error signal generation 
means to generate a tracking error signal was mentioned as an example as an 
example of a servo error generation means, you may be a servo error generation 
means to output a focal error signal and a lens position error signal. 
[0072] 

[Effect of the Invention] As mentioned above, according to the optical disk unit 
concerning claim 1 of this invention Outgoing radiation of the laser is carried out 
to an optical disk. As the reflected light from an optical disk The 1st light sensing 
portion which receives the main beam which is the reflected light from the 
purpose truck, The 2nd light sensing portion which receives the subbeam which 
is the reflected light from the location shifted in the direction of a truck of the 
above-mentioned optical disk from the above-mentioned purpose truck, A 
reflected light measurement means to measure the reflected light from the 



above-mentioned optical disk which received light by the 1st or 2nd light sensing 
portion of the above, A Maine servo error signal generation means to generate a 
servo error signal from the above-mentioned main beam, A subservo error 
generation means to generate a servo error signal signal from the above- 
mentioned subbeam, A subservo error gain value operation means to calculate 
the gain value of the above-mentioned subservo error signal according to the 
measurement result of the above-mentioned reflected light measurement means, 
A subservo error gain value adjustable means to change the above-mentioned 
subservo error gain value, A servo error signal generation means to generate a 
servo error signal from the above-mentioned Maine servo error signal and the 
subservo error signal after passing a subservo error gain value adjustable means, 
Since it was made to change the above-mentioned subservo gain according to 
change of the reflected light from a preparation and the above-mentioned optical 
disk Offset of the servo error signal generated by the difference in the amount of 
reflected lights at the time of record and playback and the difference in un- 
recording [ finishing / record of a playback field ] is canceled, and the 
effectiveness that the flattery disposition top of servo control can be planned is 
acquired. 

[0073] Moreover, since the above-mentioned servo error signal shall be made 
into a focal error signal in an optical disk unit according to claim 1 according to 
the optical disk unit concerning claim 2 of this invention When the reflected light 
from a disk changes, suitable subfocus error gain is set up. The amplitude 
difference of the Maine focus error signal and a subfocus error signal is lost, and 
offset does not arise in a focal error signal, but the effectiveness that the flattery 
disposition top of a servo can be planned is acquired. 
[0074] Moreover, according to the optical disk unit concerning claim 3 of this 
invention, since a servo error signal shall be made into a tracking error signal in 
an optical disk unit according to claim 1 , when the reflected light from a disk 
changes, suitable subtracking error gain is set up, the amplitude difference of the 
Maine tracking error signal and a subtracking error signal is lost, and offset does 



not arise to a tracking error signal, but the effectiveness that the flattery 
disposition top of a servo can be planned is acquired. 
[0075] Moreover, since the above-mentioned servo error signal shall be made 
into a lens position error signal in an optical disk unit according to claim 1 
according to the optical disk unit concerning claim 4 of this invention When the 
reflected light from a disk changes, suitable subpush pull gain is set up. The 
amplitude difference of the Maine traverse error signal and a subtraverse error 
signal is lost, and offset does not arise in a traverse error signal, but the 
effectiveness that the flattery disposition top of a servo can be planned is 
acquired. 

[0076] Moreover, according to the optical disk unit concerning claim 5 of this 
invention, it sets to an optical disk unit according to claim 1 . Since it shall be set 
as the value to which the amplitude of the Maine servo error signal and the 
amplitude of a subservo error signal become equal as initial value of the above- 
mentioned subservo error gain value before the measurement result by the 
above-mentioned reflected light measurement means is obtained Before the 
reflected light from a disk changes, suitable subservo error gain is set up, the 
amplitude difference of the Maine servo error signal and a subservo error signal 
is lost, and offset does not arise in a servo error signal, but the effectiveness that 
the flattery disposition top of a servo can be planned is acquired. 
[0077] Moreover, since it shall have a means to measure the total signal of the 
above-mentioned main beam, as the above-mentioned reflected light 
measurement means in the optical disk unit of the claim 1 above-mentioned 
publication according to the optical disk unit concerning claim 6 of this invention 
When the reflected light of a main beam changes, suitable subservo error gain is 
set up, the amplitude difference of the Maine servo error signal and a subservo 
error signal is lost, and offset does not arise in a servo error signal, but the 
effectiveness that the flattery disposition top of a servo can be planned is 
acquired. 

[0078] Moreover, according to the optical disk unit concerning claim 7 of this 



invention, it sets to an optical disk unit according to claim 6. The subservo error 
gain value set up at the time of the disk reflected light change under playback of 
the optical disk of the above-mentioned optical disk unit The ratio of the main 
beam total signal after change of the disk reflected light to the main beam total 
signal before change by which change of the disk reflected light is measured with 
a means to measure the total signal of the above-mentioned main beam was 
measured, Since it considered as the above-mentioned subservo error gain 
value before change of the above-mentioned disk reflected light is measured, 
and the addition value of ** When the reflected light from a disk changes, suitable 
subservo error gain is set up, the amplitude difference of the Maine servo error 
signal and a subservo error signal is lost, and offset does not arise in a servo 
error signal, but the effectiveness that the flattery disposition top of a servo can 
be planned is acquired. 

[0079] According to the optical disk unit concerning claim 8 of this invention, in an 
optical disk unit according to claim 6, moreover, the subservo error gain value set 
up at the time of disk reflected light change of a recording start The value which 
did the division of the ratio of the laser outgoing radiation power before record 
actuation initiation, and the laser outgoing radiation power after record actuation 
initiation by the ratio of the total signal level of the main beam before record 
actuation initiation, and the total signal level of the main beam after record 
actuation initiation, Since it considered as the subservo error gain value before 
change, when the reflected light from a disk changes The suitable subservo error 
gain according to laser power is set up, the amplitude difference of the Maine 
servo error signal and a subservo error signal is lost, and offset does not arise in 
a servo error signal, but the effectiveness that the flattery disposition top of a 
servo can be planned is acquired. 

[0080] Moreover, since it shall have a means to measure the total signal of the 
above-mentioned main beam, and a means to measure the total signal of the 
above-mentioned subbeam, as the above-mentioned reflected light 
measurement means according to the optical disk unit concerning claim 9 of this 



invention As opposed to the ratio of a main beam and a subbeam changing, 
when the reflected light from a disk changes by measurement of the total signal 
of a main beam, and measurement of the total signal of a subbeam Suitable 
subservo error gain is set up, the amplitude difference of the Maine servo error 
signal and a subservo error signal is lost, and offset does not arise in a servo 
error signal, but the effectiveness that the flattery disposition top of a servo can 
be planned is acquired. 

[0081] Moreover, according to the optical disk unit concerning clairrTl O of this 
invention, it sets to an optical disk unit according to claim 9. The subservo error 
gain value set up at the time of the disk reflected light change under playback of 
the optical disk of the above-mentioned optical disk unit The value which did the 
division of the ratio of the subbeam total signal disk reflected light change before 
and after change measured with a means to measure the above-mentioned 
subbeam total signal by the ratio of the main beam total signal above-mentioned 
disk reflected light change before and after change, Since it considered as the 
subservo error gain value before the above-mentioned disk reflected light change, 
and the addition value of ** As opposed to the ratio of a main beam and a 
subbeam changing, when the reflected light from a disk changes Suitable 
subservo error gain is set up, the amplitude difference of the Maine servo error 
signal and a subservo error signal is lost, and offset does not arise in a servo 
error signal, but the effectiveness that the flattery disposition top of a servo can 
be planned is acquired. 

[0082] Moreover, according to the optical disk unit concerning claim 1 1 of this 
invention, it sets to an optical disk unit according to claim 1 . Since it should have 
a servo error gain adjustable means to have undergone the output of the above- 
mentioned servo error signal generation means, and to change the gain of a 
servo error signal When subservo error gain is set up, the effectiveness that the 
gain difference of the servo error signal setup before and after a setup stops 
arising, and the flattery disposition top of a servo can be planned is acquired by 
keeping the amplitude of a servo error signal constant. 



[0083] According to the optical disk unit concerning claim 12 of this invention, in 
an optical disk unit according to claim 1 1 , moreover, the servo error gain value 
set as the above-mentioned servo error gain adjustable means Since it 
considered as the ratio with the time of playback actuation of equipment of the 
above-mentioned main beam total signal, and record actuation, the servo error 
gain value before change, and the addition value of ** When subservo error gain 
is set up, the effectiveness that the gain difference of the servo error signal setup 
before and after a setup stops arising, and the flattery disposition top of a servo 
can be planned is acquired by keeping the amplitude of a servo error signal 
constant. 

[0084] Moreover, according to the optical disk unit concerning claim 13 of this 
invention, it sets to an optical disk unit according to claim 1 1 . A servo error offset 
measurement means to measure offset of the servo error signal outputted from 
the above-mentioned servo error gain adjustable means, It has a servo error 
offset amendment means to amend offset of a servo error signal based on the 
measurement result of the above-mentioned servo error offset measurement 
means. The servo error offset correction value which cancels the servo error 
offset value generated in case a servo error gain value is set to the above- 
mentioned servo error gain adjustable means Since it shall be set as the above- 
mentioned servo error offset amendment means, from the relation between a 
servo error gain value and a servo error offset value Since it was made to adjust 
using the suitable servo error offset value when setting up a predetermined servo 
error gain value, when subservo error gain is set up By amending the offset by 
the servo error gain value change, it is a setup front and after a setup, and offset 
does not arise in a servo error signal, but the effectiveness that the flattery 
disposition top of a servo can be planned is acquired. 
[0085] Moreover, according to the optical disk unit concerning claim 14 of this 
invention, it sets to an optical disk unit according to claim 1 1 . Measure the servo 
error offset value corresponding to two steps of servo error gain values which 
have a predetermined value, respectively, and by the likeness of two-point 



nearness of two servo error offset values which carried out [ above-mentioned ] 
measurement Since the formula showing the correlation of the above-mentioned 
servo error gain and servo error offset shall be computed and the servo error 
offset value at the time of the above-mentioned servo error gain value setup shall 
be calculated from the formula showing the above-mentioned correlation Since it 
was made to adjust using the suitable servo error offset value when setting up a 
predetermined servo error gain value from the relation between a servo error 
gain value and a servo error offset value, when subservo error gain is set up By 
using the likeness of two-point nearness, it makes it possible more to ask a high 
speed for a servo error offset value, and it is a setup front and after a setup, and 
offset does not arise in a servo error signal, but the effectiveness that the flattery 
disposition top of a servo can be planned is acquired. 
[0086] According to the optical disk unit concerning claim 15 of this invention, 
outgoing radiation of the laser is carried out to an optical disk. Moreover, as the 
reflected light from an optical disk The 1st light sensing portion which receives 
the main beam which is the reflected light from the purpose truck, The 2nd light 
sensing portion which receives the subbeam which is the reflected light from the . 
location shifted in the direction of a truck of the above-mentioned optical disk 
from the above-mentioned purpose truck, A reflected light measurement means 
to measure the reflected light from the above-mentioned optical disk which 
received light by the 1st or 2nd light sensing portion of the above, A main beam 
total signal generation means to generate the total signal of the above-mentioned 
main beam, A subbeam total signal generation means to generate the total signal 
of the above-mentioned subbeam, A subbeam total signal gain value adjustable 
means to change the gain value of the above-mentioned subbeam total signal, A 
subbeam total signal gain value operation means to calculate the gain value of 
the above-mentioned subbeam total signal corresponding to a change of state 
[ finishing / un-recording / record or the above-mentioned optical disk at the time 
of seeking ], A truck cross generation means to generate a truck cross signal 
from the above-mentioned main beam total signal and the subbeam total signal 



after subbeam total signal gain adjustable means passage, Since it has the truck 
cross gain adjustable means which carries out adjustable [ of the gain of the 
above-mentioned truck cross signal ] and was made to change the above- 
mentioned truck cross gain according to change of the reflected light from the 
above-mentioned optical disk When subservo error gain is set up, it is a setup 
front and after a setup, and offset does not arise to a truck cross signal, but the 
effectiveness that stability of seek operation can be aimed at is acquired. 
[0087] Moreover, the optical disk unit concerning claim 16 of this invention In an 
optical disk unit according to claim 15 the above-mentioned subbeam total signal 
gain value Since it shall be set as the value to which the amplitude of the above- 
mentioned main beam total signal and the amplitude of a subbeam total signal 
become equal By measuring the amplitude of a main beam total signal, and the 
amplitude of a subbeam total signal By setting up the subservo error gain 
according to the ratio of the amplitude of a main beam total signal, and the 
amplitude of a subbeam total signal more correctly, it is a setup front and after a 
setup, and a gain difference does not arise to a truck cross signal, but the 
effectiveness that stability of seek operation can be aimed at is acquired. 
[0088] Moreover, according to the optical disk unit concerning claim 17 of this 
invention, it sets to an optical disk unit according to claim 16. The truck cross 
gain value set as the above-mentioned truck cross gain adjustable means Since 
it considered as the addition value of the ratio of the value before a change-over 
of the subbeam total signal gain value switched corresponding to the change of 
state [ finishing / un-recording / record on the above-mentioned optical disk ], and 
the value after a change-over, and the truck cross gain value before a switch By 
setting up the truck cross gain value corresponding to a change of state 
[ finishing / un-recording / record on a disk ], it is the setup front of subservo error 
gain, and after a setup, and a gain difference does not arise to a truck cross 
signal, but the effectiveness that stability of seek operation can be aimed at is 
acquired. 

[0089] Moreover, according to the optical disk unit concerning claim 18 of this 



invention, it sets to an optical disk unit according to claim 15. A truck cross offset 
measurement means to measure offset of the truck cross signal outputted from 
the above-mentioned truck cross gain adjustable means, It has a truck cross 
offset amendment means to amend offset of a truck cross signal based on the 
measurement result of the above-mentioned truck cross offset measurement 
means. Since the truck cross offset value generated in case a truck cross gain 
value is set to the above-mentioned truck cross gain adjustable means was set 
as the above-mentioned truck cross offset amendment means By setting the 
offset correction value according to a truck cross gain value as an offset 
amendment means When subservo error gain Is set up, it is a setup front and 
after a setup, and offset does not arise to a truck cross signal, but the 
effectiveness that stability of seek operation can be aimed at is acquired. 
[0090] Moreover, according to the optical disk unit concerning claim 19 of this 
invention, it sets to an optical disk unit according to claim 13. The truck cross 
offset value set as the above-mentioned truck cross offset amendment means 
Since it considered as the ratio of change before of the reflected light from the. 
above-mentioned optical disk of the above-mentioned main beam total signal, 
and the change back, and the addition value with a truck cross offset value By 
setting the offset correction value according to the rate of change of a main beam 
as an offset amendment means When subservo error gain is set up, it is a setup 
front and after a setup, and offset does not arise to a truck cross signal, but the 
effectiveness that stability of seek operation can be aimed at is acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the tracking error signal generation section of 
the optical disk unit in the gestalt 1 of operation of this invention 



[Drawing 2] Drawing of the MPP signal generation means of the optical disk unit 
in the gestalt 1 of the above-mentioned implementation, and a SPP signal 
generation means 

[Drawing 3] Drawing showing the wave of MPP at the time of the focus servo ON 
of the optical disk unit in the gestalt 1 of the above-mentioned implementation, 
and SPP and TE 

[Drawing 4] Drawing showing the lens shift condition of the optical disk unit in the 
gestalt 1 of the above-mentioned implementation 

[Drawing 5] Drawing showing the wave of MSUM when moving to a non-record 
section from a recorded field after the lens shift of the optical disk unit in the 
gestalt 1 of the above-mentioned implementation had occurred, and MPP, SPP1 
and TE 

[Drawing 6] Drawing showing the wave of the outgoing radiation power at the 
time of CD-R disk record, MSUM, and SSUM 

[Drawing 7] MSUM when shifting to record actuation from playback actuation, 
after the lens shift of the optical disk unit in the gestalt 1 of the above-mentioned 
implementation had occurred, outgoing radiation power, drawing showing the 
wave of MPP, SPP1 , and TE 

[Drawing 8] The block diagram of the tracking error signal generation section of 
the optical disk unit in the gestalt 2 of operation of this invention 
[Drawing 9] Drawing showing the wave of MSUM when moving to a non-record 
section from a recorded field after the lens shift of the optical disk unit in the 
gestalt 2 of the above-mentioned implementation had occurred, SSUM, and MPP, 
SPP1 and TE 

[Drawing 10] The block diagram of the tracking error signal generation section of 
the optical disk unit in the gestalt 3 of operation of this invention 
[Drawing 11] The block diagram showing gain allocation of the tracking error 
signal generation section of the playback condition of the optical disk unit in the 
gestalt 3 of the above-mentioned implementation 

[Drawing 12] The block diagram showing gain allocation of the tracking error 



signal generation section of the record condition of the optical disk unit in the 
gestalt 3 of the above-mentioned implementation 

[Drawing 13] The block diagram of the tracking error signal generation section of 

the optical disk unit in the gestalt 4 of operation of this invention 

[Drawing 14] Drawing showing change of the offset over change of the gain of 

the optical disk unit in the gestalt 4 of the above-mentioned implementation 

[Drawing 15] Drawing showing the gain of an optical disk unit and the 

proportionality of offset in the gestalt 4 of the above-mentioned implementation 

[Drawing 16] The block diagram of the truck cross signal generation section of 

the optical disk unit in the gestalt 5 of operation of this invention 

[Drawing 17] TE when seeking from the non-record section in the gestalt 5 of the 

above-mentioned implementation to a recorded field, MSUM, SSUM, drawing 

showing the wave of TC and TC1 

[Drawing 18] The block diagram of the truck cross signal generation section of 
the optical disk unit in the gestalt 6 of operation of this invention 
[Drawing 19] Drawing showing MSUM when seeking to a non-record section 
from the recorded field of the optical disk unit in the gestalt 6 of the above- 
mentioned implementation, and the wave of TC, TC1, and TC2 
[Description of Notations] 

1 Main Beam Light Sensing Portion 

2 SubBeam Light Sensing Portion 

3 Maine Push Pull Signal Generation Means 

4 SubPush Pull Signal Generation Means 

5 SubPush Pull Gain Adjustable Means 

6 Reflected Light Measurement Means 

7 SubServo Error Gain Value Operation Means 

8 Tracking Error Signal Generation Means (Servo Error Generation Means) 

9 Tracking Error Gain Adjustable Means 

10 Tracking Error Offset Measurement Means 

1 1 Tracking Error Offset Amendment Means 



12 Main Beam Total Signal Generation Means 

13 SubBeam Total Signal Generation Means 

14 Truck Cross Signal Generation Means 

15 SubBeam Total Signal Gain Adjustable Means 

16 SubBeam Total Signal Gain Value Operation Means 

17 Truck Cross Gain Adjustable Means 

18 Truck Cross Offset Measurement Means 

19 Truck Cross Offset Amendment Means 
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hfcHSHU *-#{S!»M)ji«6tt*lRl±*#*CtO-p 
[0 0 0 8] 

i^Ttx-fx^gaii, Ttx-rx^icfcrL.Tu— tf^tb 

SOTS W#T*£ * ^ f y if- LZ&m %m 1 Ogftgp 
|S)lcrtlfc[iiM6^e<7)S«^T'«5+f7't:*-A*§^-r 

#S £: » ±13/ -T > f- U J: »J +t- #15 
-r^y-rvt- *x5-(i^fi£#e<h. ±iB+t7±"- 
Acfe y *x5-flt**ft«r*-9-^-#x5-fll 
^4ja#St, ±EfilWfi3!IS#«©38SISJH«:*Si:t 

-#i5-y-rv*aw#«i:» ±ib^7^-*x5- 

-y^f >fflRl^#iS^iimOT^7+f-?Kx7-fI^ «fc 

y» +*—#x7-ffi^=&atfig-rs+»— #x5-««tia 

#®<h, ±fBft7V7s'7frS0j5S7t0£<l:(c 
t,OTTS5o 

[0 0 0 9] C©»H©aWW2lC^*«r< 
J:E^-#'i7-(S§^, 7t-A^i7-i^tUc 

[0010] coawoaraaK^sjtx-f 

»*ailBKOT7 l 6x'fX^gaicfc^T> 

[0011] $fc> co)^OT»^«4icfrfr?)7fe7 :r 'r 
H^1IBS©7 l c7 r i'X^gM(cfc^T, 
±B»-#x5-fll»*» U>X#^->a VI7-1H 
<h L 3. 

[0 0 12] CWRWOBSWISlc^SJIfiT-f 

^7gsti, n«« 1 laKOTT'cx-f x7^l■^cfc^,^T, 

±IBJ5lif7 l c;l^#lfilcj:5iJ^m6M#en5B3OT±IB 

^7?-#x7-^>ffiOTin»Hii<hLT\ pt-rv-y- 

[0 0 13] ^fc. Z.0Mto<BmW&6KtMS>%WT<( 
^mm,t. ±IB«*3S1IBI2©^x-i'7x7^»Cfc^ 
T. ±IB5I^7 , 6SI^#IS«!: LT, ±fB*'f>t:-A©iii£ 

[0 0 14] Z0)%W<Dm&m7lCfrfrZ9t : r4 
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13* -T V bf-ixO«OHi#*38St *#STx -r * *s 
J&TtcogfbtfiiSStt^iyiT)* -f ve-UHWi#lc« 

[0 0 15] *fc. C©*Wfl>H«fll8K^*«T-f 
X7SBI*. B#«6EK©#7 f <rX*«llli:a3l*T, 
EMB«M>T-r X7Ej#ft3HbB5U:IB£?- *tf # 
X7-7V Villi, EMMHB»tt©U-1fai»/. , 7- 

[0 0 1 6] t=fc, d<D^Olf^9^^57 l cx'r 
7.7ggli, H^lfaKaftx-fX^gBlcfc^T. 

[0 0 17] C(D^C0II*JI1 OUttWSttT* 

-rx<7gm«\ B#E9I3R©7fc7VX7Sllfc<&^ 

[001 8] $fc. zv>mwc>m$mi iicftWfcXr 

[0 0 19] C0>«rc0)M$£l 2(Cfrfr33'£x 

±iBy<vtf-^««Ki^a), sb 

[0 0 2 0] £fc. CKD^COW^ai 3 Kfrfri.T'dx 
<f**8Htt* 11*31 llBBOWx-r^^SWcfe^ 
Tx ±13+1— *X7-y<V^«#«#5liWJ*ti*-tf- 

7-fe-y h»e#«i:» ±IB+t-#x5-*7*-y hH£ 



h*«jEr*"9— #i5-*7tv h*§iE#8i:£il 

±iB7- #x 5 - y-r #x 5 - y 

-r vffi*s^^rs^ic^s-r?.- , 7-#x5-* 7-t: y 

h<I£*+>*/l/^57--tfx5-*7-tr-y hffiiEil 

[002 1] $/c. dCD^CDH^JSI 4lCfrfr53tx 
-rX7gBti\ »*JS1 SlBS^x-rX^SBicfctN 

t\ m^©ffl^wr5 2epgc7>+»— <jtx5—7-v>fflic 

*ft?ti*ti£L/-c++- #x5-*7-fe<y hflSBSU 
±IE»£ Lfc 2 O0)t-*'l7-*7-b7 HfflCD 2 £|B 
ififcKCfcU, ±I3t— #x5-y<><!:7--tfx5-* 
7-fe-y h<hcDffiBIH^^/T,-r^StHU ±IB+»— *x 
7-7V><Ii&5&$©7-*x5-*7-fe-y hffl*±B 

[0 0 2 2] CO«W©fll*S1 5lcfrfr33£x 

-r*7SBte. ^x-fX^JCWLTU— MrfflWU * 

*fP»*y-f>e-i»*§83ttr*»10S3WIJ^ ±IB 
BWh7y^tf»6» ±IB^xi'X7C0h7-y773lSilc-r 
ftfctt«^6fl!)E»«-p«*-9-7e-A*583ttr«*2 

IB7fc7VX*frS©Ea«fc*»£tSEMJfeai£#« 

mzvy^-um^^m^WLt. ±iB^7 , if-A 

/IE«aaW)ttWE.Wc»a;LT±IB1t7*t-^«HWI 

^cdt 1 ^ sur ^-t7tf-A^iBHi^y-r vfit>n 

»J» h7-y77nX{I^££$r£h7-y77ci:*£fiE 

7fr 6©fi»3t©«f blcjSCT^ ±IB h 7 -y -7 7 axy 
[0 0 2 3] $fcs CcT)5|B^c7)il^1 6\,zm^%T 

[0 0 2 4] CtT>«^C7)lf*ai HCfrfrZXT 

-<X7gB(i> H3<S1 6IB|gc7)7 l crV7.7gSlcfc^ 
Tx ±IBh7-y77nX7 s -fV5r^#|Slt^-r5h7 
•y77PX7*'TVfiltt> ±IB^x^X7±0)*I3^/IB 

^ylB5<Dh7-y77nxy'r>'fli:cT>am iLfct. 
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[0 0 2 5] $tc. £<DfgEB<Dfi:3<Jl 1 8lCfrfr33£x 
^^glfc H*ai 5fBS<D7fcx-rX7g«U:fci> 
T» ±IBh5y77PX*V>^£#f£frSa37J;!r*l3 
K5y77PXfI^<D*7-fey f-£$JSrf5 1^*77 
PX*7*y h»£#lg<^ ±fBh7-y77PX:i-7-fe 

•y h ais^soasjeisiiics^T k 5 * 7 7 p x«^ 

©*7-fe-y h£*SIEr3h7-y77PX:>|-7-fe-y hJflE 
#f6*d^ ±IBI*5-y77PX9W5r$#l8:'\h5 
•y 77 PXy-T VflfciSSrSfSHcSSf * h 5 -y 77 
□X*7t7 ht^ ±IBh5-y77P7*7-t'y hffi 

[0 0 2 6] COftWaH&fl 1 9»C^*^5tx 

-fX7gBtt* W^ai 8IBS©#T'rX7gBH:33^ 
Tx ±IBh5-y77P7^7-b-y h«IE#eic^-r^ 

h5-y77PX*7-fe-y ±IB^-r>lf-A«?a 
ffi#<Z>±fBft7^ X7fr 5c7>£|4ftiag{kiiy£^k&<fc 
<Dit<k, h5y77PX*7-try hffi 

[0027] 

5o H 1 lt*nmv>Bm 1 KfettSflfcx-f^aB© h 
5 >y * >^i5-fl%JjMK)^n -y ?®m®*7nti> 

Stt h7-y7fr6©EftftT£3;*<>fc*-^£g3tr 
3 ^ -f y tr-AS3tSBT'S »J s 2 tt^x -< X 7 6 OS 
»3 l fiTS^- | t7bi , -A^§«-r*- , t7 , lf-A§7 l 6a5T'* 
*-Ofc*-Ag3tgpi t*ty\£-u^^2t\,t. 

[0028] ±iB^-rve-/»§^a5i 6^eaj735-*ifc 

(WT, MB) Mu *f>7 , 'y->a7° 

;Wi^SfiE#S3iciM6n, ^©«»6^7fcnT>-r 

V7-y->a7°;Mf^ («T, MPP) *^fiE?n^„ IB) 

«»cti-7tr-A§^giJ2!b^iii73*tifct»-7t;-Afi^ 

(«T. SB) « s ■t7 , 7-y->a7°;Wt#4fi£#S4lc 
iSStt, F^OjJllltffifrftTtWy ->a7;Ml^ 

(iXT. spp) tfftdwrh*. £fc. MBttsftftBO 
£#IS 6 fc *2& S *U B SttJttl&ftit 6 T:^ -f y e- 
AOi&fafi^U^/l, MSUM) iHMESft*. 

[0 0 2 9] #l5-y-f>ffiBI#a7? 
tt. MSUMc7)gfclCjSUTffi£<*);it»£fTl\ SPP 
y-TVB****. SPPtf-fVpTB^BSTtts MIB 
S P P£, SulBtl-7-9— #15-^ v«aw#a7-p 
#»fc s p p y-r vffifg-tfts lt. jmbb® s p pfi 

4f CttT. SPP1) ^tUTJf^o BfliBMPP&tfSP 
P 1 & y-$X7-±m^®(D-WT'&Z>\> : 7>y*y 
7"i7-<i^£fi£#K8T\ HflgflDBJHWrfctu 
•y *>7"l7-«^6 ,t ^*n5o 



[0 0 3 0] VL±0)&o\ZffitfLZtltc%5 : '(X<7l£fflz 

7+>fl7-f§ UXT. TE) BMPPSl/SPP 
1 *m^T. TE=MPP-SPP1 ©»||T'*tt5tl 
E12ttMPPfl#^g#a3Rlj : SPP«#a^# 
84<DPIffl£lgj££/T>-rET-39»J, MPPfi^£j£3MS 
3li^-f V(f-Ag3teSi5T'S54?)iij7 r 'rx77 1 frS 
aj73L/i:MB<J:y, MPP= (A + D) - (B + C) T* 
MPP?m SPPflWSrtfWAttjfeffx-rxT-* 
Rtf x-r t 7 7 J: y «jS* tl£+f7 £-l±£9t& 2 
frbiitfjLtcS Bttfs SPP= (E + H) - (F + 
G) T'SPP*^46So 

[003 1] ftrVT^HB^gifif X£>K/U 
t-70N. U— 9*ON*frt\ XtfV7-y 7iSfE£gl 
tef?.o xe>7'y7 , i)f^T(4e'y77 , y7 , a)^U> 
X<h7 ? -rX7i£D^^te^T. 7*- ax£|S]CDii 
Sffcff?. 7*- £X+f-*0N8)f1^T3„ U31C7 
t-tlXV- $Omo>M P PSlfS P P 1 StfT Ed) 
: jm*mto 7 *- * X?-#0 N f-y 7 7 -y 7> 
50UiWU— tftih5«y7^«^fc«>> ®3lzmt& 
3&MPPSt;SPP l*^fbti^o ^LT. Ttx-rx 
78ST'tt S P P y-T >RlS#S; 5TSPP«kfgLT 

(kfio^^jitcb^Tii^ai) s p p 1 ^sjs-t 
siNfc», spp«MPPcfcytjai*vj^<^^o 

[0 0 3 2] H4KU>Xtffc°-y77-y7rt-i?*'i>frS 
(JXTUVX->7h^IBf) 7h5-y*>7" 
O N Lfctt^£/Tx1-Jb\ MPPtSPPI Offili^SS 
il4lc,Tx-rj:5lcTE^U>Xi/7Hc e t:5*7 
•fe«y hi^SoTL^do Lft^Lx S P P 1 * M P P<h|5| 
Uffiillc-r'S.ts U>X->7 h(Ccfc5^7-ti-y hli+^v 
y-t)HftZo ^ot> SPP7VViS8£m.\ MP 
P S P P 1 CD&WW L<%^<t5(ck omtftefct 
tl5c SPPT-WPST^StlfckfflliSPPy-f 
VlOfflffl t LT S P P y-f V r]*#« 5 IC^* tl5„ . 
Xtf>7 , y^»f^T*«T'rX7fJSUs Slf*7-b-y bm 

mmommttfititiZo ^7 r -rx7g§T : «s 

M B «3H£ LT M S U M^^-T ^ c 
[0 0 3 3] fcfc. ^-7-b-yhchtts #tCiSB^ 

stcDctr^o jxtic. s^ift^ospp^'rvfiia) 

pI&£ft7VX7c7)i§£-ais xi-X7±lC«*IB^« 

^^Xf-^SW^MA^bLTLSpfcto, MPP 
iSPP 1<0/\*5>Xft^nTL$5» J:cT> -77'^ 

it* y a<53% s p p ?y >fi^m«»Ts s p p y-f V 
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5 [zmw% s p p >«*wer *. 

[ 0 0 3 4 ] fcTRC ?§£!$© S P P y-f Vi«)SM 

SSttfc»»Ufc£*©MSUM. MPP. SPP1. 
T E©£<b£5*Lfc@T*fc5. 
[0 0 3 5] **\ E«3l*fWgB9ftB©^-f>e-ix 
f£fflfI^U^/WiMSUM1T*&y. MPP&tfSPP 

stfsppHcsc^^-b^htt^n^n, mppo 

f s1, Ktf S PPofsl, JStlfS P P 1 o f s 1 T* 

ss. ^»Esa*f»«-psppy'r>8w*fft\ t 

A©5lt7 , c«MSUM2£3il;rr£>o tf71t-#X7- 
94 7 TJttM S U MQ$4b*«$& £© 

i: * ®M S U M©ii})0*£ a = M S U M 2/M S U M 1 

fail $T •So 

[0 0 3 6] *©g£x MPPl£Si;**7-fey ht»a 
etcfty. MPPo f s ifrSMPPo f s2KSfl;f 
So LfrU SPPtt7 r -f7.^^6<DSIt7 l c*^kL 
S^©T\ S P P 1 <D*74>V btiKiV&t. MPPo 
f s2<bSPP1 o f s 2itcS6^UTL$5. <fco 
T» MPPof s2tSPP1of s2t?SL<t5 
fc*MC» ^-#l7-y-f Vtt3MI#« 7 Ttt a * 

*»Ts sppy-rvRr*#«5TSPpy-fvflik* 

afSLT. SPP1 of s 2 = a • SPP1 o f s 1 t 

fSo 

[0037] *^t» e«mmw«> s p p *f4 y\m%\ 

StfTl^fc. LfrU **W©3ttT-fX^8B©SPP 

fcfcO^TBMW*. H6fcCD-RT-fX*IB»lM> 
dJI*/\°7-MfMSUM&l/SSUM©^ ; &/TVro & 

t, MSU MI*E»/<9-aH*i»*"PI4*©** U— tf 

<£5o ^ttfcflLT, SSUMtt^e-A7iai7 
-*«BJtr 5 C t li£^©7\ IBS/ \°7- l/"WU3t 
JSLfcSSUMAMf 5tl5. 

[0 0 3 8] J:oT< S^Bt©SSUMlC»-rSIBS^ 
©¥^S SUM U^Kottii, S4^©ai&it/\ 0 7-(cW 
rsiBS^OJtilt/^-^U^l/WtblcikftirSo £ 
fc\ IBS^©di»A''7-JFifelU^;Hit»-7+>— #17- 

[0 0 3 9] H7tt»»l/VX©U>X5/7l«tf»£L 



©. MSUM. JiSW/\°7-. MPP, SPP, SPP 
1, TEQ&9ifiJ£%?ft?tl3%L7tH'?£S. **\ 

jmeimw©* -r v e-iognflre u^/i/U m s u m 1 
■p«y» Mppstfsppaifsppiic^i;5*7-b 

•y H**ftf*u MPPof si, Stf S P P o f s 
1 % Stf S P P 1 o f s 1 T'fcSo H4^1CS P 

py-rvna«Ti\ MPp,tsppi©ii4iiii?L< 

s»^*MsuM2^a^-rSo #17-^ 
v«8W#«7?ttMSUM©»fc***i&, £<DtZ 
©M S U M©tiJlD$* a = M S U M 2 /M S U M 1 mt 
fSo MPPK4i:**7-by htaffitcft 

y s M P P o f s 1 fr£M P P o f s2lcSftt5. IB 
«BfWtt1t7 r tf-A©fi«3tt»t,ltttr S P 
P©*7-fev WUBtZ. S P P©*7-tr* h©S<k 

*ttss^©ai»/ \°7 -tcwr *iaww>¥*&iu»/ 

-©ttt»L^©"R /3 = Pw/P rfgtSSo <feo 
T, MPPof s2iSPP1ofs2^L<f5ft 
ttlc. +T7t>— #15-^ >«3W#W7 TtttHM/f 

7-©»wwc»r *m s u M©a{b*-pa5* a/p * 

j£46T, Wt^flDSPPy-fVfilklc. HulBa//3£» 
SLTx SPPIof s2= (a//3) - SPPIof 
s 1 iiTSo 

[0 0 4 0] C©<fc?lc*|&SS©J&ag1 KJ:*tf#, Sit 

(MSUM) £=E-*-U S^etBSt- K^t« 
ff!f) ,: «JU#fe5c:<t:lC«toT±IBM S VMtj<mtLrcl§ 

MPP = k ♦ SPPOfmtKZkmZftML. SPP 
y-T VrIS^IS 5 (c J; o T±IB S P P fl»* k ^"T S J: 
dlcLfc©T\ IBSB$<!:S^^©5lt7t«©^l,^ if 
S^JsE©IBS^<!:*l3S©]I^(CcJ:-pT^-r5 h5 
7*v^"i7-i§> 7*-*xx5— (i-^©*7-fe-y 

[0041] (*ffi0«S2) ^c, *^^©H«5©» 
SI 2 lC6^«3tx-< X^SSlco^TIKBfl-r S„ El 8 
*HS&©ff5Sg 2 iCfcttS^T -f X^SS© h =? "J 
i7-fl*tJ«K)^a •> -7«fiEil^^-rt»©?J6 y » 

iJS#lft6a«, MBSO'SB^A^tLTv *f>lf 
(MSUM) MWt-Ailll 

(jj<t, ssum) ^n^nsij^-rscfc^ic 

LTl^S^ft^So 

[0 0 4 2] «Tx ijmco^TlftB^So 09«^%l 
U>X©U>X->7 h«««4Lfctt®T% STICKS 
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SUM. MP P. SPP1, T EOmm&BZiTiLtc® 

{I^fU^HiMSUMI T'fcUs MPP&tfSPPStf 
S P P 1 K£e£*7-t!-y H4*ft?*u MP P o f s 
1 &lf S P P o f s 1 Tktf S P P 1 o f s 1 ^ 
»E«St*fW«T S P P >rV >BW*fft\ T E <D^7 

jfflfi^b^/UttM SUM1fr6MSUM2 iZQitt 
CW<!:$roMSUM0^k*^a = MSUM2/MSU 
Ml MPPtt4US7)-7-t'> ht, 

afitfty, MPPof s1fr6MPPof s2lcXfb 

[0 0 4 3] *fe, *7e-2UWDfl»U'</M*. EM 

G^*mttl*£li3lilBfl@t* h 5 v * * s 6©? 

fHaT*ttSSUM1^5SSUM2lc^k-r5. C<B£ 
£<DSSUM0£*b*&/3 = SSUM2/SSUM1fg 

tr*. spp(cs-r^*7-b-> h«spp 

o f s 1 frSSPP o f s 2lC«ftr*. c©SPP© 
SfbfcJ^T, SPPl©*7-byK»aEfbf*« 5 » M 
SUM£SSUM<b©2Mb*tfg£«fc»> MPPIC» 
£t**7Hv htSPP(c«a-r**7-t-y h<htcM 

[0044] cfc^Tx MPP£SPP KD^-fe'V h£ 

7 it. SSUM©a^b»U:»r*MSUM©»b*T36 

5a/ps#ifc »ftnosppy-ry«ki«iiu 

SPP1 Of s2= (a/j3) • SPP 1 Of s 1 tt 
[0 0 4 5] Z:©J:otC, *!6ffi(7)^ffi2lc«fctHf, s 

/u (msum) tvyg-LM&amww (ssu 

M) £*«=*-U SSA x 5iBSt- K'NtWMWB 
y St)* C <h (C<t -a T±IBM S U M<0$1 bat S S U M 

(omtmtfr*. v?v-$x.?-r<< viiam#»7 

lC«fcoT> MPP=k • SPPOBfKtfcakfilfcam 
U SPPy'rVRl*#«5[cj:-3T±IBSPPfl|** 
kfcr*«J:3fcLfc©T\ EaRtB4RflWlL^» B 

7*>^"l7-i§, 7*- A7.X5— (l^<D*7-fe-J> 

[0046] (Hlifc£>ff5ffi 3 ) &(C*$8IB©§&JS<Dfl588 
StC^^Jtr-f^^aBKO^TttWr*. HI 01* 
*£tt«>&tg 3 KfcttSftx -f 7*gB4> h 5 'v * 



■ IfcWHWtt* H-% *fett«a»#*^U 9tt 

TEW V 5Jg#© 9 T'S y , g&eS)B#<D7x fc? V 7 y 
TWif? Wf4 >®&9ffilc cfcoT» T E tfR! 

-y-rvfla»#a7ttMsuM©«b*ffl^T. sa 
*TEV<fym*nmi~ ±ETEy-rvRr*#S9K 

[0 0 4 7] aTKHWtLT* WSIWft&'SeSBf* 

^©^^©TE^vvsjai^ico^Tiawrso s 

i 1 h 5 •> * > -7"x 5 -fl^£j5g#l£ 8 0 

y-f>E»*iRT7n'y*HWA 01 2ttIBHtffg 

7"n7?i?fe5. ??£l5liBl IteaW «fc 5 SP 
Py-fV«BlcJ:oT» SPPW>RrS¥«5fcSP 

pf e 'fyfiki#BS*ti*. TEy-fvwc 

cfey TE y-T V rTS#S 9 tc T E W Vffl k 2 ^IHJE* 
ft3o Cfl!)ttffitl»6»4Bftif6IBamff'V»fTLT7 f 

MSUMttiJp-r^o COi:$<0MSUM(D^b^ 
^a=MSUM2/MSUM1fg«»:-r*« SSU 
MfcJMnrtft SSUM<Z)g{b*£/3 = SSUM2/ 

s s u m i ttz,, #s3-v<( vwkkml 
7 vte-mt LTmmnmm 1 tcmmi&avT s p 

[0048] SPPW>rIS#&5«, kta/(30) 
«Sffl*SPPW>ffi^UTaSUTSPP1' *ft 
fiKT^o SPPT Iffii^SPP 1 tib^T. aft 
£fty» MPP«b^'rv6 ,t IIL<S?.fc«), TE4fig# 
a87S*inftTE1' ^nZmOTEtit^Tafe 
t*-3T^«. ioT, ^7^-#x5-y-r>fil>l» 
#©7TttMSUM<7)^b$a<DjffiSi(T$S (1/a) 
5^46. TEy<>Rjg?S9lC^U TE2= (1 
/a) • TE2' tf*. 

[0 0 49] C®«fc3fc:**«©ra«lcJ:fttf» 

»J^S6ic«toT^'f>tf-/»«)J8jfa^u^;i/ (m 
sum) sft^siaat- K'stww 

« y Sfo* c t ic j: o t±I3m s u m » b l. resa- 
le, ^*-#X7-y'fV««JI#»7lC«fc-3T» M 
PP = k • SPP4>Hft£&Skfl«XIIU SPPy 
-T V5IS#S5lcJ:-QT±fBS P Pfi#« kfg-rSJ:? 

SI*£*E«©itWi:«fcoTB4r* h5-y*>^x^ 
-fi#, 7*.-*Xi7-OTO#7tf HtfUBll* 

[0050] $fc. gs&mfto>zidy7'yyw>f?<po) 
it t e y-r 5 t e y-r >sia#s 9 *b 



(9) 
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£o<t:5fcLfc<DT\ k{i££{b*H*Tfc+f--tf&cD£ 
£<b£03;:<btfT'$3o 

[005 1] «Sg0^4) :*(c, *^cDHffi(DJB 
^4ttfr<i^itr-fX^gglC^^T|{i^-r5o 01 3 

ii otPHWttn-. *tctem%$Mzmu 10 

tiTE*7-t!-y hai£#gT**y* TEy-fV5jg^g 
9aii^CDTEtc4U:5?|-7-fe-y K^J^-TSo 1 11* 
TE*7t7 HiiE#«T*y, KHBTE*7-ty h3PJ 

[0 0 5 2] JJLh©<k5(C«***in:*aWlCfcW-SJtt 

r*x*£Boiwts*tt"Fu:KEr*. *r» gg^s 

IW*i:xev3 , 'y71M l **lliM-*. 7ev7-y7I) 

ttvtt-mt Lzmmomm i kibkl/cs p py-rv 
BW*ff t\ s p p yy vji* s p p y -r y°jm^m 5 

ICfSS-rSo TEyORl^ggT'ttTEft^ 
^c7)SitilC3S:5cfe^lCTE-!r'r>A^*n^o 

*<dt Ey^rv^m <d^v>g 1 tr^o 
[0053] siaxyva^usicj^h^y+vy-y- 
-XTimmomm 1 -pr* Lfc «t 5 m p p £ s p 
p 1 omtstm l < <fc 5 ic s p p y-r >*mwtm 

E(ctt*7-fe'> hiNBSLttlA, LfrU §tS£lctt7|-7 
5. 

[0054] HI 4fcy<V©»tfc*M'**7-teyh 
©gfbfcH/Tv?*. TE*7-tr-y hSy^#Sl OT-tt, 
T E^f VRlS#«lca 1 CMC-TV G 1 *W£Lfci:* 
fcB£r**i1 ©T E*7Hry hO f s 1 
«l/»T» # X5-y-f VfIJSS#S 7 (i T E y 

-TVrIS#S9^LTs JB2©y-TVG2*KS1- 

TE*7t7 h»6#Bl 0ttSI2©y-fVG2£ 
KJ£Lfc£*lC«£-r**2<J!>TE:fr7-fey hOf s2 
TE*7-fey M«IE#«1 1W 85132 
,5fl)W7G1, G2tCttTZ*7-b>y hOf s 1, O 
f s 2««l*T, y-TVt*7-fey K0«Ba*»af 

So 

[0 0 5 5] Hi 5ia9iT£3lc« yf V<b*7-t:-y h 
T'^So TE*7-try h^IE#fS1 1 ttiiuiBtBBIit££ 

sawuBT e y-r >5r*#a9ic* i ©y 

TE*7-fey Mj|IE3«1 1BS1 
£DTE*7-tr i > hO f s 1 V-feJl/TSSl ©*7 

■fey FffiiEfil^iS^-r^o iaSHftfm©<fcdl.:f f -fX7 

frs^sftTtatf^fb-f 5<t$ttx -y-7^-#x5-y 

-T Vfl*W#» 7 tt-ffli UT«ltflWB» 3 ?irsLtcl5 
mzmi^T. ES»fm©TEy-fV?SSS3©TE 



yyVGS^^toSo TE^-7-tr-y hffiiE#ei 1 ttlu 

teHBSC*ffl^T, m 3 © t e yv vts^BtHcfcttsm 

3©TE*7-fey hOf s 3£gaiLTx 13180 f s 3 
^*+V-tr/U-r^m3c7)TE*7-b-y l-ffiiE<I£»iii-r 
5c *LT\ BufBm3©*f§jE<i£TE*7-fe-y h*§iE# 
SI 1 ICBCLTTE:*7-fe9 V-fe;l/-f 
[0 0 5 6] £©<!:? lc*g|S6©fi>g4l;:<}:fttf, Eftf 

6(c«j:-oT*-rv t:*-i,©i£faffi^ 

(MSUM) *^X$r-U S£#SIES*- K^tUl 
ft tftt y # fc 5 c: <b (c J: o t±IBM s u m mt L km 

£tc -y-7+i— #x5-yy vffljs»#a7 tCcfcoT. 

MPP=k • SPPom&tKZkmZfcBL. SPP 
y-< V5I£#i8; 5 tcj: -p T±IB SPPfl^^kfg-TSck 

[0 0 5 7] ggigi]B$©7fcfV7''y7»fW© 

ic t e y>r ymzwuzt 5 t e y-< vpts#® 9 «k 

^ ±IB kffltf£fbLfci§SU:fc^Tt>^-<f*W*£ 
Si^^tD^^-rSctolc+f-^^yv-v^-^ic 

SO cfc ^ IC Ufcc7)T\ kfil^Sib* -t+T t>-9— #3R®S 

[0 0 5 8] TEyyVRlS#S9c7)^|6(ch 
5-y*V7"x5-7|-7-fe < y h«3t#ai Ot h^-y+V 
yx5-*7-b-y hffiiE#ISi li^tx 
-y-TVffii:^- *x5-*74z'y hffl<hc7)K^e, 
+f 7X-y -V a TVby-f VpTS#S 5 (CHfJE©*-*! 7 

-y-r vii^iss LfcB^crjiiws^- #i5-*7-t -y 

^©P^KMHlcea-r«^7-b-y h*«^J:<ffi;«-r 

-5. 

[0059] (HSfiO^ffi 5 ) =)CtC, *?g^c7)||fflt7)^ 
^SltfrA^x-fX^gSlCO^TlftB^So H1 6 
lt*mm<DBM 5 iCfcHtS^x -T X7^Sc7) h 5 -y 77 
oxfl^^g|Jc7)7ay7*IfiEH=&^-r i t ) cr)-(:^y> H 

1 tm-&wtm-s *fcttfiaaj»*sL, hi 6tc 
fi#MBic^*ft, /-rve-/xjs»«^sj«#s 

(J-XT, MSUM4*#B» 1 2(CA7l*ft^o ^7t. 
■y-^-^S«SP2Z»S«Lfcfi»3tttt«««^S BtC 

s&irfts *^e-i»tt«fli#fea#« («Ts s s u 

M4fiE#|g) 1 3tCA7Dirft5o 
[0 0 6 0] ±IBMSUMiJ$^IS1 2^6{iiyl5-ftfc 
MSUNUi. h7-y77P7fl^4J5B#|g1 4 (J-XT, 
TC^fig^S) {ciM6ft^<!:±t(c. +J-7tf-A8»ft^ 

y-r v«aw*« 1 6 axTx s s u m y 

S) lc^5fti>o SSUM^fig#IS1 3^6** 

? ftfc s s u m te j v7e-hmmim?'C ymtzm 
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(ssuM$-v>5i£#g) 1 stc^ens tmtss 

UM^>fI«»#S1 6tC^5n5, guIBSSUMf* 
-f Vffl>H©#S 1 6 T'«s M S U MRtf S S U M©g{b 
ICfSUTffiScDiaSfcfflA SSUM$-V><1£##3 
tt&lz. MSUMfDgfbfcffl^T, Mfch^y** 

axffl^ («T> to VJymzm&tZo ssum 

frV > r]&#8 1 5 Tit S 5 U M £gu!B S S U M 94 > 
{IfglCigHLfcSSUMI £d373U K5-y77n7<I 
#£j£#fS 1 4 ic&S. h 5 -y 7 7 □ X«^SfiE#S 1 
4fli, iufEMSUMRtfSSUMIfcffl^TTCfcS 

h5-y>^a^y-r>pjs#si 7&, ggg 
t c mm?mfc<oM{&£ s z 5 k t c ?y vfiifctBig 

[006 1] J.X±©<fc5K8J$£ttfc7 l 6T-<77gEK 
Ol>Ttt. H 8 Hp Ltcnmwm 2W7 , 7'•v•>27 , • 

So 

[0 0 6 2] 017 »3iaBmU!^5IBA3l»ff«[c-> 
-ttoftZ'ft-DtctZnTE. MSUM, SSUM, T 
C, TC 1 ©*tl?*l©^£giLfct,©T*££. 5>- 

tt. MSUM©JPI£IISf 3„ ^LTv ftx-r77© 

±13^x1' 77±©tt«8£<bfc<i:oT< T-f7^fr6© 

K»y«tfa # >-r«t» MsuM&tfssuM©Bitt 

'Jv£<£3, SSUMy-f>«»||#«1 6T«b5IBM 
S U Mig^b^ti^, MS U Mjf *l©g<b* 
cr£*fcliTi>o CC7S'(b$ : &a=MSUM2/MSU 

[0 0 6 3] C©£5lc*ltffi©Jfc«fi5lc<l:tttf, +f7 
tf- A^ifP^y'T Vfl3W¥IB 1 6 lz£ -oZ* Of 
-AttSBMl^U^U (MSUM) £-*7bf-Z48»fl» 
U^jU (SSUM) ££*-*-U I3853*f$S£* 

-A«fIHi^-fVflBWI#S1 6fccfcaT\ MSUM 
= k • SSUMODH&tfcakftfcsSWU ?7tT-i» 

«m«^y -r v 1 5 ic «k o t±ib s s u mm 
* k «r * «fc 5 k l/-c<dt\ ns.m®<Di&®mfr£*& 
mx&vK. j: o ra^r * *t- *x 5 -m^<o* 7 -t •> 

[0 0 6 4] *fc, *^e-i4»«Mi*y'r>«aiJi# 

|g 1 6 li, MS UM<hS S U MV>mW><D%it&%£ Ltc 
6fc<fcoTs MSUM*PI©S{b$a£*ajU £<b* 



a(Dffi^1/a^TCy-<VRlg#Sl 7£Th5-y7 
7a7{t^ (TC) 51c Lfc©?* ±I3k 

iiA^bLfc^tciJ^Tt^-^ft^SScb^SO 

m±tz<n => \zv- #&o>94 y^-^zu-oz. t& 
[0065] mmvmm e ) #ic x xmrnomfoom 

teMMWm 6 lefc ttSftx-r 77gB© K =j v 7 7 □ 
Z^£m®<D7ay<7mi$,®ZinT , h<DT-& i ). ill 
6i:(5l-??^i|5|-. Sfctt«SS»*^L. 18BT 

c*7-t» K3Bje#a?*y» Tcy-f>R«#wi 7 

aa*©TCl::£i;s:i-7-fey hfc»&r*. 1 9ttT 
C*7Hry HijE#«?*y» iuiBTC*7-b'y hSI^ 

[0 0 6 6] J.X±OJ:5lC^*nfc3 l 67 r -<X'5'gaic 
O^T. J-XTtC^-Olfi^ ffffllCO^TSJB^So ill 
9 liiSHiS&IUsEfr 6 *IB^^Mlc >—> mftZ'notc 
£$<D. MSUM. TC, T C 1 , TC2©»^/^L 

tc$><Dz-&%o ^mmTSfrmmz&^T. TC2s±j73 
tfBf*©aMit**<fe5KTcy-r>Rr*#«i 7©y 

-f LT£3r> ^©i^WTC^'f >ffl5:k if 

5„ titc. ^©ir^lcTC 1 [z%±tZ*7 *■> h£0 
f s 1 fT*t, TC*7-tz-y hiJ^#S1 8tiBul30 
f s 1 «ICU TC?|-7Hz-y hffijE^I 9«t5IBO 
f s 1^*+>-tr;l/-T^*7-b-y hffiiEffl^«)TTC 
2lC^"T5o 

[0 0 6 7] ^(D&ttWmfrZXevtT'yZfmi 

&aKM%tf*Mar«fc& ii^LfcJ: 3tcM sums 
if t c©s«fl«Ji»r*. s s u m^-t v«aw#» i 

6ttMSUMjHBO£<bJ:^ ^'fV©Sfb*a=MS 
UM2/MSUM1«gajLT. T C 1 aJ7^<Dfl^Sli 
6^-S<bS* e fc5lC ttE»b*a©a!»1/a*TC 

9<fym&*i 7fl5y<vkic«iw«. ±iBHffio 

fR-p**OT» M1BT C 94 yWk 1 /afetZ Z <t(C 
<toTx TCT©*7-bv hfc1/a«t»y» Of s 
IfrSOf s2fc£<fb-f3„ ioL TC^-7-b-yhffi 
IE#A1 9T-S. E»»*f»iO*7-ty miE«*1 
/a^SLTTC 2fc§t£t&*7-b'y HOf s 2^* + 

[0 0 6 8] C©«t5U:**it0JB*6KJ:*lHr» ^7^ 

\£-Lmnt*9<( ymmuz® i 6 ic jc-aT^-r vtr 
-Ai^Wffl^U^/u (MSUM) t^7'e-/»«»fi# 
U^l, (SSUM) tfctr^-u iBS^*«te£<b* 
IBH^©7 r 'rX7fr5©S»^©^b*3b^5. ^7^ 
-A^Wffl^-Ofl-SS^ISI 61CJ:^Ts MSUM 
= k • SSUM©Bl^t^5kfl*3l»U "tT'tf— A 
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«Sfl»*-f >5J$#K 1 5 IZ <fc oT-tJBS S U Mft^ 

h «f tu ^-#*«Pfl!)ii86tt*iRi±*-es c t& 

[0 0 6 9] £fc> ?7e-A&»ffi^<7-V>{I;S?fl# 
J& 1 6 tt, MSUM^SSUM CDJIiiOglbtffSS Lfc 

6tc<fco^ MSUMfi(l<D&{b*a£WaiU £(b$ 
a ®»» 1 / a £ T C tV V rJSE#« 1 7 left** * J: 

[0070] tfc, h77 + >^7n7^>5JS?S 
1 7CD&ISUU TC*7-fe* hai^#S1 8«bTC*7 
■b » KffiiE^lg 1 9 1 h 5 y 7 7 
<b h7-y^^nX7j-7-b , y Hlt©U«^6» tt7tf- 
^ISHMi^y'f VTOWft 1 5 icm^ro h 5 •> 77P7. 

[007 1] ±IB£Jfe<D»tg533<J:tf6lca3^T 
«\ MB. SBHnfWi§ifi5fS12, 13 

jSi: l/-c*\ <t ticis 8 TqiTj:3eEattHne#a6 

a A7DT*--t+T MSUM<bSSUM<t Zfflfc? 3 «t 3 IC 
LTtxfclA, ±IB*ffiO»^1~4lCj5^Ttt> 
•9— #x5-^m#S<D-«iJ<bLT, K5-y*V7x5 
-ffl^*£jSW* h 7 y *V7*x5-flte£fiK#8£- 
9\t LTmftctf. 7*-*7X5-fl^UVX'<Kv t 

[007 2] 

S7fc*-«S2©g3fcS£, ±IB»1 Sfct*m20§3ta5 
T*§ L fc±IB7tT : < X 7 s ©SW3t*afl^^5S*f 

vir- ±i3t>- 
-f\f.-u <fc y #x5-fi^fn§££j£l-a-*7*t>— 
*l5-t«?Si, ±lBS»7 l c3PJ^#IS<7)iiJ^mi- 

js uT±i3 H 77t»— # x^-fi^y-f 

^7^-# x5-^-r VffljSg^St s ±IBtW-*' 

«#at. ±!B/-rv H *-*x5-«^ sw^- 



-fi7-^V V(I5T£ #&£ilifi&<D+>-7+>— tfx?- 
fi^<fcy. *x5-fll^«^"rs-9— tfx^-fl 

^fig#e<b, *m*~ ±IBt1£7 ? ^X<76^(DS^(D 
gfbKtSUT. ±IB+f7t>— #y-f >£g(b£tf 3 <fc 5 
»cLfc<DT\ f3IPf<hff£l$©Sft5fc«<D>Sl^s n£ 

[0073] 3: fc. *^B^<0H*J1 2 icfrfr^ftx-f X 

?gBic<fctitf. n«sifa«<D7t7 f <77gaicfc^ 

T» ±i3tf-#x5-«#£* 7*-*xx5-fl^t 
Lfc©T* 7 r -<776^5©5«7 l c« ? ^bLfc 

tt> ^Y>7*-*7X5— B^<!:- | t77*-*Xx5 

[0 0 7 4] *^(0M^3lC*^57cx-fX 
7«HlcJ::|xtf» H^IIBeroTtx-fTx^SIStcfc^ 
T» tl— #i7-fll§*, b7<y*>Vx.5-m*£* 
5t<D«b L-7c<DT\ x-r7x76^5CD5»7t*WbLfci: 
*lc, a^+f7>5->*>^x5-'7 s 'r'>6^S- 

*Y>h5-y*>-7'x5-{!^<k- , J7>5 , y*>'7" 
X7-ffl^<broSHiSA^<^y, h77*^i7- 

mmc*7*v ?-*<Dii&ttiR]±*ei3 

[0 0 7 5] ffc, *^a)H^4lt*^57feT r 'rX 

T. ±IB"9— tti7-«§^ b>X<K-7i/a>x5- 
m^tt %*>(0 tLtc<DT:\ TfXtfrZOfcMXftg; 
it Lfi: t $ 77^^ -> a Vfl«JE* 
tl, ^<Vh5/\-7x5-«^<!:^7h7/\-XX7 
-flf<Mlii/«l<4»J, h5/\"-XX7-it^lc* 

[0 0 7 6] *?gB^li3?«5lC6^5Jf6Tf 7 

±IB+t7^-#x5-y-f>fil©MI<i: LTx ^-T v 
•9— *-x7-ft^©Silii:. ?7>r-#X7-fl»©fi 

77fr6<DS*f7 l 66^b-rSBulc, a«Jft-9-^-#x 

5— y-rvft^^tis ^-r>+t-#x5-<t^<!:^7 

H7-<)tX7-ffl^<!:<0SiitiMtf*<&y, #X5- 

mmzty-by bt^ct. ^- #©ifi«etti«a±*ia* 

[0 0 7 7] W^H^eiCJb^^^xVX 
^8WCj:ntfs ±IBfi^1IBtt<D7cx.<77SSlc 
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7^-tfx5HI^<L0*illStf*l<fcy^ +>— *X5 

s c <t # s n-s, 

[0 0 7 8] *SBg<DH^1I7(C6^53 l cf r f 7. 

?gBK<fctttf. li#^6lB©<D#x-rx*gBU:i>^ 

X*5M3fc©B{b#I!l£;Jrft*B<biW>.>< <f > 

<£^>fe-ASg;ft]{I#<7)ib<!:. ±IBT-fX'7g^<0 
SfttfHte*ti*S90±l3-9-^+>— #i7-y-fVfil 

[0 0 7 9] £/c. *S|B^fll^]S8tC^5b^7t7 r -i'7 
*»BU:J:fttfs M*£6!B«©7t^X*l?Bfcfci> 

- #i 5 - y-r Vtttt* IBWftff Bttltt© U— t 
9-tB«WMWMW)U— v*m«/<7-©ib*v IBS 

■6ftiitt»o / -r v A©«an«* u^/i/<b iBiiiift 

MteiW)^ -T >fe- AOSgfflft^ U"W©tt?Pi» Ltc 

* f v-y- *x 5 -fi^ <b +f 7y— *x 5 -imtom 

ft*. 

[0 0 8 0] *»l£©il**9fcfrfr*3fcT-f* 

±iB H 77fe-A 

£?7fcf-A©tbtf£{bT3<7)fc*frLTs *-f>tf-A 

> +>• - # x 5 -fll* <b -t 7 * - * x 5 - ft ^ <h (0 B MS 
tfJSKfcy. +1— #x5-fS^lc?|-7-b'y Ktf£U?\ 

[0081] tfcx *&H0>m$bi oicft^s^x-r 

Vts ±|B7 1 C7 :r -r7^SB©3tT-l'X^CDS4*<07 :r '(' 



x-rx^sw^bstaftfto^^if-^siqffl 

#©tt*. ±E7VX*E«7tBfls»£»tfM>*-f> 

Tt^btuW^-^x^-T-V >fl£» ©«H<I<!:L 

>t*-A<h+r7lf-A©ibtfg{br3<mcttLT> 9199 
J8r*7tf^#x5— F-fVBBJELT, #x 

U, +t- <Kx5-fI^K*7-fe'y htf£cr. 
ilB1S|q]±*H5 C <h T-i* *&Htfi§ 6 ft*. 
[0 0 8 2] *«W<DH*Sl 1 tC6^5^T-i- 

t^T, ±iB*-*x7-«#4*?««)a»*s^ -y 
-#x5-€^©y'f>*^Mi-s-y-?Kx5-'7-*'r> 

fi^a)7 s 'r>M*^i;§<sy> v-*©a«ttfii±* 
mzzttfT'Z mmtfm s ft *. 
[0 0 8 3] $fc, *wf}<Dmmmi 2izfr»z>XT-< 

b^t» ±Ey— *x5—7 i -i'>pi^#sic^'rsy- 

BBossBfrntKaBfrntcit^ »biao^- 

#i5-y-r>Bt, ©BlWlt Lfc<DT\ 

#x5-B^oy-rvMfl ? iU!&<*y^ 

[0 0 8 4] ^/i:, *5gBflOH^JS1 3Kfrfr5ftT-f 
X^*BKJ:fttf, H^H1 IIBKOTcx-fX^SBlc 

«'y-#i7-B^©*7-fey h^n^-rs-y-^x^ 

-*7-tr-> h-»JS#©<!:. ±!B-y-#X7-*7-b-> h 
BJt#ft©3*eiSBtcB^T-y— *x5-fll*©*7 
■fey h»*Er*-»-#x9-*7-fey hffiiE^St^ 
±B*- #x 7-v yiB»«Mt- #x 5 - 
yYV«*KSr«'BK38ai-*-y-#x5-*7-fey 
brnZl-vy-kfrTZV— #i7-*7t7 hffiiEB 

±B»- #l7-*7tv hffiiE#B(CiS5£-r* , fe 
W<b LfcOT\ ^-#17- jf-f VBt*- #X5-* 

7fey HltOHBfrS. mso^-^x^-y-offl 

«B3tLfcBS©jgWft-y-#X7-*7-fey hffl^-ffl^ 

TP^-rs j; o \t LtcfrZs v ^*-#i5-y-r v* 

K£ L fc <b * ic , ^-fi7-W vB©Bf bK J: S * 
7-fey h^ffijEtSCtlCfeo^ B36MtH3EBW 

-/i?x5-fi^c*7-fey h#£u-r\ ^-#©a«ett 

[0 0 8 5] *HBfl<7)il^1 4^6^^^^^ 
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<iic*ft?ft*tjs l fc-y- #x z> -t y * y h <i£$i£ 

U ±fBfflJ£Lfc20©+r-*X5-*7-fey hffi©2 
jj&lffi&flMcj: y % ±IB-9--<KX7—5rV>t^-#i5 

#15— {r-f >ffilS5£BS©+>— *X7-*7-fcy hffl« 
±t3ffiWW&£m?a<fcy##£t»©<tLfc©T\ V- 

$iL5->f<<ymt- t t-$iL : 7-*y*v 

£+>— ;j*x5-*7-try HI£ffl^Tf!Sir£J:-5KL 

fc^e. v^-#i5-y< yzmmttctziz. 2 

£M3ff(H*ffl 1^5 d t ic J: o T <fc 'J SiSlc+f— #x 5 - 
[0 0 8 6] Ztc, *^©fll*^1 SKfrfrS^x-f 

u ftx-i-xy^swsttfttLT. iMt-^yy^e 
©EM3frW6**-r y^-u-z&Ktz'Si 1 ©s^sp 

■r*m2(D§^g|5«!:, ±BJII1*fctt*2©aiWPS 
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